







PITTSBURG, PA., 
Coke Region, Pa. 


Post Office, 


Producers of CONNELLSVILLE COKE ONLY 


For Blast Furnace and Foundry Cupola Work; also Crushed Connellsville Coke 
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\ 


(substitute for Anthracite 


500 Ovens. Daily capacity, 30,000 tons 


of Coke. S@ Direct connections with all railroads entering the region. 
» Freight Rates, Pamphlets giving full information, promptly furnished on application. 


Coal) for manufacturing and domestic purposes. 13 


Quotations 


CLEVELAND, O. 
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The only reasons that higher prices are being constantly 
paid by the most prominent steam users in the United 
States for Cahall Boilers are—that they are better made, 
last longer, cost less for maintenance, show a higher 
efficiency and make drier steam than any other kind. 

Send for illustrated catalogue. 


Cahall Sales Department, Pittsburg, Pa. 









IRON OR STEEL, 


“PIQUA” 
\ ROOFING 





PAINTING, 


The 
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FROM THE BEST MATERIALS AT OUR OWN MILLS, AND 
EVERY SHEET IS THOROUGHLY EXAMINED BEFORE 


They are not high-priced, neither are they 
made up cheap at the expense of quality. 


Cincinnati 
Box 543 PIQUA, OHIO. 
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SIDING AND CEILING, ARE ROLLED 


Corrugating Co., 
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tree from “ drossing.” 


to cts. per Ib. 
order. 3,000 LAA, 


SWARTS METAL REFINING CO.., 


HONEST BABBITT METALS. 


~ We do not claim that we are supplying ten different 
Metais are used by more than three thousand leading Consumers in UNCLE SAM'S own country. 
They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 


governmerts with Babbitt Metal. Our 


PRICES "2? ALL.—XXX Nickel Babbitt 24 cts. per Ib.; No. 2 Grade (for general shop use), 
B. your depot, on your customary terms. 


Any special mixture of metal made to 


Chicago, Ill. 


Office and Works, 
20 N. Desplaines S8t.. 





ENTERPRISE BOILER COMPAN 


YOUNCSTOWN, O. 


POWER TRANSMISSIO 


THE UNION BOILER TUBE CLEANER CO. 
231 Penn Ave., PITTSBURGH, PA. 

Has set the acknowledged standard for the world 
for removing—by power driven mechanical 
devices—-all conditions of scale from all makes of 
Water Tube Boilers—curved as well as straight 
tubes—also from pipes and tubes usei in indus- 
trial enterprises. We have the only Flexible 
Shaft of Remarkable strength and Phe- 
momenal Durability under Great Stress. 


Blakeslee Steam Jet Pump. 


REASONS FOR ITS USE: 

1. Simplicity. 2. Is independent of 
engine. 3. Will pump sandy or impure 
water. 4. Have no valves and no wear. 
5. Not subject to rw | 6. Economy 
and reliability. 7. All parts inter- 
changeable. Write 


BLAKESLEE MFG. CO., Du Quoin, tl. 


TURNBUCKLES. == 















[Cleveland City Forge & Iron Co, 


W. S. ROCKWELI 


OIL FURNAGES. 


6 Cortlandt St., New York City. 








It pays to advertise in 


THE IRON TRADE REVIEW 





Draught Stacks, Blast Furnaces and 
Heavy Plate Work a Specialty. 
Write for Estimates. 


WA: JONES fOUNDRYS MACHINE 2 


re al Brick... 
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Chicago Drop Forge & Foundry Co, 


Works established 1880. 


DROP 


FORGINGS 





of All Kinds, 


KENSINCTON, ILL. 


82°38 minutes South of Chicago by Ills. 
Central R. R. Suburban trains. 





PIG IRON & COKE. 


ROCERS, BROWN & CO., 


See adv’t on page 22 Cincinnati. oO. 
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FORSTER, WATERBURY & CO., 


HICH CRADE 
MIALLEABLE CASTINCS. 


Works. Office. 
FRANKLIN PARK, 365 Dearborn &St., 
iMinois. CHICAGO, 
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Lathe and Planer Tools. 


50 styles and sizes. For Turn- 
ing, Planing Boring, Cuttin 

; Threading, Drilling and 
Reaming. Saves time and tool 
steel. Thats money. Weare get- 
ting out a lot of new tools. 


Send for Latest Catalog. 
ARMSTRONG BROS. TOOL CO., Chicago, tll. U.S, A, 














Apollo galvanized iron is 


top of the market; always; 


and we can’t help it—all 
other brands go up anddown 


a little behind it. 


Apollo Iron and Steel Company, Pittsburgh, 


The Bourne-Fuller Co.. 
DISTRIBUTORS OF 
APOLLO PRODUCTS. 
Cleveland, O. 


BRISTOL'S 


RECORDING INSTRUMENTS 


For Pressure, Tem re 
and Electricity. 
All ranges, Low Prices and 
fully guaranteed 
Se A for Circulars and Speci- 
men Charts. 


The Bristo! Co., Waterbury, Conn, 











WORKS, SHARON, MINES, CLEARFIELD CO., PA. 


James V. Rose, 


...PROPRIETOR...... 


SHARON FIRE BRICK WORKS, 


Contractor in Fire Brick Construction, 
Manufacturer of High Grade Fire Brick. 





ANALYSIS: 
Brick Red Clay. 
Silica 54.50 Silica —————_ 
Alumina 44.20 ALUMI... 00000-008 39.098 
Loss on Ign.. Loss on B Gans ove K5-20 
ITrOnd ooe+s-- 15 | Iron. ecccceccess | SD 


SHARON, ‘PA. 
Tin M ills F. R. Phillips’ Sons Ce. 








CLOVER LEAF BRAND 


See Page 30, 


CALVANIZED SHEETS. 


See page 46 
STRUTHERS IRON & S: EEL CO., 
Struthers, Ohio 








ae AND CARRIACE BOLTS, 


ENDS, WASHERS, 


MANUFACTURERS OF 


HOT FORGED AND COLD PUNCHED NUTS, 
Catalogue and Prices on Application. 


ETC. 


THE UPSON NUT CO., Cleveland, O. 


LAG SCREWS, BOLT 
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Stand Pye, The WM. B. POLLOCK Co. ™** 


Receivers. with Inquiry please give ad. No. 6, YOUNGSTOWN, 0. ei T 
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Will Not Harden in Brazing. parvo Dhieiniatin. Moe. 
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CARBONIZED BIKE STEEL CASTINGS, Brier Hil! Portland Cement. 
Will Temper Like Too! Steel. CRUSHED LIMESTONE. 


cages ACME MALLEABLE IRON WORKS, | Advertise in the IRON TRADE REVIEW. 
TLE. TINE Buffalo, N. Y. 
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Pipe of all kinds, Fittings, 
Valves, Steam and Gas 
Goods, Water W orks Sup 


plies, Tools, Brass Goods, 
<c=| MM 12s" AIR COMPRESSORS =::":--~" 
Fixtures and Supplies. Types Specia! Patterns, 


Over 2000 illustrations. Covering the requirements of every application of compressed air. Each machine ne equipped with the most 
SENT FREE improved accessories relating to the economical production of compressed air. Send for new catalogue. 
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Genuine Magnolia Metal is made up in bars of which this is a facsini 


The name and trdade- mark a ‘ 
and bar, and _ the words PE en fad 
in United States” and “Patented June y 


are stamped on the 


IRON, STEEL 


AND 


PIC IRON. 


@> ciicaco _} MACNOLIA, METAL ..2ciikks 
The Bourne-Fuller Co., Beware of I mitations. 


under side of extig } 


il METAL CO., (“iicucn,) 266-267 West St., N 


Cleveland, 15 South Water St. Chicago, 28: Dearborn bs 
Cleveland, - Ohio. Pittsburg. 723-725 Liberty Ave. Boston, 170 Oliver St. Montreal, Board of Trade 
Magnolia Metal is still selling at the same price it has always sold at—no advance, 
| Q. & C. COMPANY, Chicago, exclusive agent for railroad trade for U. S., 


| Complete Catalogue yu 
MR DRILLS | AIR GOMPRESSORS ges, 


Al AIR (COMPRESSORS 








= ate =a aaa For every application of Compressed Air Power. 26 Cortlandt St., NEW 
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Recognized Leaders. 


F. A. EMMERTON. 
RAND DRILL CO. || Analytical Chemist, 
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Ores sampled at 
Mines and Metal 


oO. TEXTOR, Analyses made of Ores, Metals, 
Chemist, Metallurcist | % Srstensh! suiiding OLEVELAND, 0. 
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THE WEEK IN IRON CIRCLES. | 


THE MARKET AT LARGE. 

The closing week of the year is of no significance 
for what it has actually brought forth in market 
transactions. All interest in the iron trade centers 
in the months immediately ahead. The crash in 
Wall Street values is looked at more calmly now 
that the worst seems to be over, but the extent to 
which industry will be affected ultimately is still 
only a matter of conjecture. Dearer money has 
come by the operation of the same law that has 
pushed up prices of iron and steel. How far the 
advance in the price of loans will limit enterprise 
is a question the iron trade would gladly be able to 
answer as it faces the new year. If money seeks 
sound investment channels rather than speculation, 
as the result of the stock market panic, the business 
world may yet be the gainer. The foreign mone- 
tary situation for the moment puts an interrogation 
before the world-wide expansion of industry that 
has been so notable a development of the year, but 
this, too, is a factor concerning which assurance 
may not be long delayed. Looking forward to the 





active season of 1900, one feature that may assume 
importance is that relating to labor. As in the 
present year, some large producers of iron and steel, 


whose schedules are fixed for a twelve-month, will 
go on undisturbed; but there are indications in 
other directions that issues will be raised on which 
there will be decided differences between employers 
and employed. Labor questions at lake docks are 
vitally related to the iron trade, and they are far 
from being stably settled. Foundry labor has as- 
sumed an attitude on some questions apart from 
wages that may bring serious interruptions to that 
important consuming interest. However, the iron 
trade is not crossing bridges until they are reached. 
So far as immediate conditions are concerned they 
are highly favorable. That the quietness of De- 
cember has not affected pig iron values is a proof of 
the inherent strength of the situation. So heavily 
sold are producers to the middle of the new year 
that there is no inducement to make concessions 
for the sake of getting business now. As a rule 
shipments are behind contract stipulations, and the 
contingency that might cause a weakening of prices 
in the next few months is not any possible increase 
in production but some serious interference with 
consumption, such as labor troubles. The increase 
in capacity to produce castings has been noticeable 
in the past six months, and indicates that producers 
see avenues for permanent enlargement of their 
trade. In some quarters, in consequence, the view 


has been entertained that a foundry demand suffi- 
cient to carry prices even higher, may be realized in 
the first half of the new year. There are no devel- 
Opments in Bessemer pig iron or Bessemer steel. 
The bulk of the sheet bar contracts of individual 
producers are yet to be made for the first half. 
Buyers are chary of taking hold at $36 to $38, but 
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prices show no indication of yielding. In finished 
lines the month of December has produced more 
business than might have been expected under 
yielding prices in plates and sheets Bars have 
held firmly, and consumers of structural material 
are well satisfied in view of the decision of manu- 
facturers to leave prices unchanged for the present. 
The situation in all lines is such that a buying 
movement early in the year might easily bring 
firmer and advancing prices. 


PITTSBURG. 


Orrice or The /ron Trade Review. 
705 PUBLICATION BUILDING, Dec. 27. 


The past week has been very dull, but the dullness serves 
rather to indicate the strong position of producers than to 
indicate any weakness in conditions. Buyers show no in- 
clination to take hold, but sellers are perfectly satisfied to 
let them bide their time and on all hands confidence is ex- 
pressed that prices will be higher when the new year is a 
month or two old. Quotations in many lines are largely 
nominal, there not having been sufficient transactions in the 
week to absolutely fix values, but the business which has been 
done does not show any change toward higher or lower 
figures, 

There are two very important elements of strength in the 
situation at the present time. The first is that large pro- 
ducers generally have a big tonnage on their books for next 
year, and cannot afford to allow anything to occur which 
would tend to unsettle affairs, hence prices are strongly held 
and business is let go if necessary. The second is that there 
are practically no producers who are in the position of need- 
ing cash badly. Heretofore in dull times low prices have 
been brought about mainly by producers here and there re- 
quiring cash, to secure which they had to sacrifice some of 
their output, which unsettled the market. Now sellers are 
not found in such a position. 

Business is going to be very good for contractors and ma- 
chinery builders in the whole range of iron and steel con- 
struction. Besides the many new steel foundries, machine 
shops, etc., which are being built, the newly formed iron and 
steel consolidations are going to spend large sums of money 
in betterments, enlargements, and concentration of plants. 
In many cases the removals will involve the expenditure of 
nearly as much money as would the erection of a new plant. 

Pic Irnon.—The market has been very dull, with scarcely 
enough transactions to show that prices have been main- 
tained. In Bessemer, sales have been confined to small lots 
for nearby delivery, for which about $25, Pittsurbg, is secured. 
The price for the first half of next year is held firmly at $24, 
Valley, but there is very little available tonnage, It is 
doubtful if a lower rate could be secured for third quarter 
iron. In foundry and forge iron prices are as last quoted: 


Bessemer, valley furnace.... easeesceee ccostesninanenee G6 Gea 
Bessemer, Pittsburg cqsacansencceqsnscnemesrsne £640 68 GAGs 
i). ee = Pa | a 
BRO. 9 PORES F ccccsssese .ccoccceccccesessscessece wequessscccesnsnesbececsasisesesenes 23.25 
No. 3 Foundry ‘ 22.50 
Gray Forge, valley furmace.........cccce oe weerssreneseneerersemen-seeencees 21.25 
Gray Peag{e, PUttsesG ccocecscsesscsssecececcscescevcsvenseescssssemecserentte . 21,50 


STre..—The steel billet market has been very quiet, and 
little is doing or in prospect in the near future. There has 
been a fa‘r tonnage of steel billets sold for next year, so 
that, taking into account the rails sold for 1900 delivery, 
and the rail orders held over, the mills are pretty well fixed 
fora while. In sheet bars the mills are manifesting a little 
more interest than they were, but are not yet disposed to 
take hold to any extent. We quote Bessemer billets at $35 to 
$36 and sheet bars at $36 to $37. Open-hearth billets are 
held at from $42 to $45. 

FEerro-MANGANESE —An advance from $100 to $125 has just 
been announced in the price of 80 per cent domestic ferro in 
large lots. 

RalIts AND TRACK Marertat.—There has been no change of 
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note in the situation. Both rails and track material are being 
| sold in fair volume. We quote: Rails, standard sections, 
over 200 tons, $35; 100 to 200 tons, $37; car lots, $38; less than 
car lots, $40; light rails, 25-pound, and less than 50-pound, 
$37, all f. o. b. mill, Pittsburg; track material—Spikes, 
2.50c; track bolts, square heads, 3.60c; hexagon heads, 3.85c; 
splice bars 2.50c to 2.60c; links and pins, 3c to toc. 
Bars.—Makers are holding quite strictly to formerly 
quoted prices on bars, and the market is quiet. While there 
is considerable tonnage booked for next year, the quantity is 
not as large as there was reason to expect from the stand- 
point of acouple of months ago. We quote steel. bars at 
2.25¢, base full half extras, common iron bars at 2.15¢, valley, 
and refined iron bars 2 40c, Pittsburg. 

STRUCTURAL MATERIAL.—There is no change to be noted in 
the structural market, which is comparatively quiet. We 
quote prices unchanged as follows: Beams and channels, 
3 to 15 inches, 2.25c; 18 to 24 inches, 2.35c; tees 2.30c; zees, 
2.25¢c; angles, 2.25c. Universal mill plates, 2.50c to 2.75¢, 
according to delivery and size of order. The manufacturers 
at their recent meeting voted to continue the present ar- 
rangement for another year. 

Pipgs AND TusgEs.—Practically all the mills are shut down 
this week, and orders are being filled from stocks, which 
will be sufficient to tide over until the beginning of the new 
year. The mills are not disposed to sell their product far 
ahead, except as it goes into actual consumption. We quote 
prices unchanged as last quoted: Merchant pipe, 50 and two 
10's for car-loads delivered within the specified territory; well 
casing, screw and socket joint, 3714; inserted joint, 32's, with 
an optional 5 per cent to dealers only; boiler tubes 1\- 
inch to 1%-inch, 4o per cent off; 14-inch to 2%-inch, 50 per 
cent off for iron, and 55 per cent off for steel; 24-inch and 
larger, 52% per cent off for iron and 55 per cent off for 
steel, with 5 per cent additional in carloads, less than carloads 
being f. o. b. mill. 

PLates.—There has come to be a distinction made in quota- 

tions for nearby or extended deliveries. For tank plate, 
assorted widths, for delivery during the first half of next 
year, we quote 2.50c, while for early delivery a price of 2.40c 
might be secured, while in either case for narrow plates the 
figures given could be shaded materially. The market is 
decidedly quiet. We quote: Shell steel, 2.60c to 2.70c; 
flange 2.70c to 2.80c; and fire box 3c to 4c. 
~ ‘Sueets.—The sheet market is still very dull and there is 
little disposition to take hold. It is positively asserted that 
current prices do not cover the present cost of labor and raw 
materials, but buyers have been so frightened by the drop 
which has occurred that they are unwilling to enter into con- 
tracts, so that it is a difficult matter to sell sheets to close out 
the lots of bars which the mills have at present prices. We 
quote the market at 2.95c to 3c for No 28 common. Galvan- 
ized sheets are unchanged at 75 and 5 to 75 and ro per cent 
off with a 15-cent freight allowance. 
™Spre.ter.—The spelter market is dull and unchanged in 
price at 4.70c, Pittsburg, for prime Western grades. 
_ Ovp MareriaL.—All lines of old material, as well as new 
melting stock, continue quite scarce, and this has served to 
maintain prices quite well, so that we have no change to note 
this week, and quote prices as follows, although these are 
largely nominal on account of the absence of transactions: 
Pittsburg, gross tons, except where otherwise specified: New 
Bessemer melting stock, $26 to $27; basic open-hearth scrap, 
$28 to $30; steel rails, mixed lengths, $22 to $23; short 
lengths, $23 to $24; iron rails, $29 to $31; cast borings, $14 to 
$15, met tons; cast scrap, $18 to $20; No. 1 wrought scrap, 
$24 to $25, net tons; busheling scrap, $16 to $18, net tons. 

Coxg.—Production has been well maintained this month at 
a rate which previous to the recent past has never been known 
in the Connellsville region, but transactions are not numer- 
ous. We quote stric ly Connellsville furnace coke at $2 75 to 
$3 and foundry at{$3 25 to $3.50. 

CHICAGO. 
Office of The Iron Trade Review, 
1522 MONADNOCK BLOCK, Dec. 27. 

Conditions have changed very little in the past week. The 
demand for most classes of material has not been large, and 
sales have been limited to only small lots. Mlll and furnace 
representatives are still looking forward to a good month's 
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business in January, and judging from the inquiries in hand 
the chances for a realization of their expectations are excel}. 
lent. 

Pic Iron.—Only a small business was done last week. Ship- 
ments on contracts are going ahead very rapidly, but some 
complaint is still heard that furnaces are not keeping up with 
their orders. Foundries continue to run full time, and would 
undoubtedly use more iron if the furnaces could get it to 
them. The demand for iron for next year is large, and fur. 
maces are expecting a good tonnage to be closed soon after 
the first of the year. Dealers are very firm in their views, 
and are asking and getting an advance on iron for immediate 
delivery. Quotations are unchanged: 


Lake Sup. Charcoal....$25 50 50 Southern Coke No. 3...$21 00 00 
Local Coke Fdy. No.1 2500 @ 2550 | Southern No. 1 Soft... 2300 @ 24 00 
Local Coke Fdy. No. 2 24 50 @ 25 00 Southern No. 2 Soft..... 22 00 23.00 
Local Coke Fdy. No. 3 24 00 @ 24 50 Southern Silveries...... 26 50 @ 27 00 
Local Scotch Fdy. No.1 25 00 @ 25 50 | Jackson Co. Silveries.. 32 00 @ 32 50 
LocalScotch Fdy. No.2 2450@ 2500 | Ohio Strong Softeners 24 50 00 
Local Scotch Fdy. No.3 2400 @ 2450 | Alabama Car Wheel... 24 oo 00 
Southern Coke No.1.... 23 00 @ 24 00 Malleable Bessemer ... 24 oo 00 
Southern Coke No.2... 2200 @ 2300 | Coke Bessemer............ 25 00 00 


Bars.—No large inquiries for immediate purchase have 
been received in the week. The demand is expected to in. 
crease largely in January. Quotations are maintanied at 
2.35¢ to 2.50c for both iron and steel, half extras, Chicago 
delivery. 

STRucTURAL MATERIAL. — No large contracts were closed 
last week, and it is not likely much will be done for a few 
weeks tocome. There is a large tonnage of business in sight 
for next spring, however. Several large manufacturing con- 
cerns are contemplating improvements and additions which 
will take a considerable tonnage of material. Quotations fol. 
low: Beams, 15 inches and under, 2.40c; 18 inches and 
over, 2.50c; angles under three inches and over six inches, 
2.50c; three inches to six inches, 2.40c; sheared plates, 2.90c 
to 3.15c; umiversal plates, 2.80c to 3c; tees, 2.45c; zees, 
2.40c; small lots from store are quoted from Ke to Ke 
higher. 

Piates.—There is no change in the situation. The demand 
was not heavy last week, and was confined almost entirely to 
small lots for storeshipment. We quote tank steel from store, 
3-20¢ to 3.40c. Mill shipments, Chicago delivery: Tank steel, 
2.goc; shell,’ 3.10c; flange, 3.15c; marine 3.30c; fire box, gc 
to 6c, according to brand. 

MERCHANT SteeLt.—Mills are making large deliveries on old 
contracts, but local dealers report only a comparatively small 
business closed or in sight for the immediate future. The de- 
mand is expected to increase materially after the first of the 
year. Smooth finish tire steel is quoted 2.80c to 3c; smooth 
finish machinery steel, 2.95c to 3.05c; spring steel, 3.65c to 
3-75¢; tool steel, 7¢ to 7.50c; special, 13.50c and upwards. 

MERCHANT Pirz.— The market is quiet, with only small 
sales closed last week, and nothing large in sight at present. 
Prices are unchanged at 50 and two 1o’s off for mill ship- 
ment on large orders, and 50 and 1o and 5 off on small 
orders. 

Sueets.—Several quite good-sized contracts were taken in 
the week, and others are expected to be closed within a short 
time. The market is firm, and quotations are maintained at 
3c to 3.20c for No. 27 black sheets, Chicago, and 70 and 1o for 
galvanized. 

BILLeTs AND Rops.—Some small business has been placed 
in this market with outside mills, but the local mills report no 
sales last week. The market is about $37 for Bessemer billets, 
and $45 for open hearth. There are no quotations on rods. 

Ratts AND TRACK Suppiizs.—There are a few good orders 
in sight, but it is not likely they will be placed until after the 
first of the year. Quotations are as follows: Rails, standard 
sections, $35 to $38; light sections, $37 to $42; splice bars, 
2.50c to 2 70Cc; spikes, 2.75c to 2.85c; track bolts, 3.65c to 
3.85¢. 

Wire anv Wire Nats.—The holiday quiet is noticeable 
and business is not expected to increase until after the first 
two or three weeks in the new year, as jobbers are all busy 
taking stock at this season. Quotations are unchanged. 
Makers quote single carloads of wire nails at $3.25 f. 0. b. 
Chicago, and $3.35 for less than carloads. On wire, current 
quotations are as follows: Plain annealed wire, $3.10; painted 
barb wire, $3.70; galvanized barb wire, $3.85. 

Otp MartgaiAL.—The demand is light, and sales last week 
were not especially large, except in one or two instances in 
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Dealers are strong in 


which round lots were disposed of. 
Their 


their views and are not disposed to make concessions. 
quoted prices follow: 


Old iron rails, gross, $26 00@ $2700 | Country malleable...... $i5 00€@$16 00 





teel rails, long, gr. 24 59% 2550 | Iron axzies, net...\........... 28 29 00 
Sia steel rails, — > 20 50@ 2150 | Cast borings, net........... 10 1160 
Relaying ralls, gross ... 3000@ 3100 | Wrought turnings, net 1: 12 00 
Old wheels, gross ......... 2250 | Iron axle turnings, net 13 00414 00 
Railroad forge, net ...... 2500@ 2600 | Steel axle turnings...... 12 ooff12 52 
Dealer’s forge, net ....... 16 59@ 1700 | Mixed country steel, gr 15 oo 
No.1 cut mill, net........ 14 00@ 1500 | Stove plates, net......... 10 CO@I0 50 
Heavy cast, net........... .14 59@ 15 00 | Heavy melting steel, gr 19 00@20 co 
Railway malleable, net. 1600 } Old iron splice b.,. net. 27 00 

CLEVELAND. 


Orrice or The /ron Trade eeeine. } 
27 VINCENT StT., Dec. 27. 


Later than in any year of its history the Lake Superior 
iron ore movement has come to an end for 1899. It is worthy 
of record that some vessels are still unloading at Lake Erie 
docks and it is probable that their cargoes will not be out of 
them before the new year. The question of wages for load- 
ing ore from the docks into cars has been settled in the past 
week, and furnace companies will be so far relieved of the 
anxieties that have attended the operations of some of them 
in the past few weeks, though the car supply is not yet what 
they would have it. 

Official statistics of the water shipments of ore from upper 
lake docks in the past season are now made up, as detailed 
elsewhere, and give a total of 17,901,358 gross tons. This 
indicates that when all-rail shipments are added—and these 
have been larger than for several years—the total for the 
year will be in the neighborhood of 18,500,000, or nearly 
4,500,000 tons beyond last year’s record The unusual ex- 
perience of this year is crowding the making of contracts and 
other details of the sale of millions of tons of ore for 1900 into 
the closing days of the year along with the winding up of 
the business of an extraordinary year in ore. The period of 
quiet that will follow, for the ore sales offices, will be long 
drawn out. 

Pic Iron.—Sellers of foundry iron have had little to do in 
the past week, but their calculations for 1900 are based on 
an increase in foundry capacity that has been made in the 
past six months in response to the rapidly growing demand 
for castings. So large a part of the production of every kind 
of iron in the first half of 1900 is sold, that there 1s little 
discussion of a change in prices in the next few months, un- 
less it be that the demand of the opening season should 
cause an advance on early deliveries. Now and then an odd 
lot of No. 3 or No. 4 or of forge iron as it is worked off in 
connection with other sales goes at less than the top figure for 
that grade of iron; but on standard grades there is no 
change. In Bessemer iron there 1s nothing doing and no 
change is looked for. The two new furnaces at Youngstown 
that will start early in the year and the new Laughlin fur- 
nace at Pittsburg will be needed, it would seem, to prevent 
a shortage in the supply of Bessemer metal. We continue 
quotations as last given: 


BOSSOMIET .......... sc. ccniceeeeseeeeereeee $24 90 | Valley Scotch No. t........$23 00@23 50 
No. 1 Strong Foundry... 23 00o@ 23 50 | Valley Scotch No. 2......... 22 504@23 50 
No.2 Strong Foundry....22 50@ 2300 | Gray Forge, valley......... 21 0of@21 25 
No. 3 Foundry................21 50@ 2200 | Lake Superior Charcoal. 25 o0€026 00 


FinisHeD MartertAt,—It has been probably the dullest week 
of the year for mill products, as was to be expected. But 
the fact that holiday shut-downs have been limited to a sin- 
gle day in some instances and much less than the usual re- 
pair time in others, indicates that consumers are urgently 
pressing for the material due them. The weakness in plates 
has gone far enough to bring them close to their normal re- 
lation to other products. Ship plates bought at Toledo the 
past week, bids on which were referred to in our last report, 
are reported to have been on a 2.40c basis, Toledo. There is 
a 14-cent freight from Pittsburg. In other instances where 
small lots are involved, bids are reported on a Pittsburg 
basis of 2.40c for tank, 2.s0c for shell, and 2.55c for flange. 
A further purchase of plates and shapes for a vessel of like 
capacity to that to be built at Toledo is expected. In sheets, 
where any desirable tonnage is gone after, the eagerness of 
mills for business crops out; and this condition may be ex- 
pected during the winter months. We quote 2 8sc to 2.goc, 
Pittsburg mill, for No. 27 black, and 75 and ro to 75 and 5 per 
cent discount on galvanized. Little business is reported in 
structural material or in bars. Prices on shapes were left 
unchanged hy the recent meeting of producers—2.25c, Pitts- 
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burg, for beams and channels up to 15 inches. We quote bar 
irom at 2 15¢c im carload lots, valley mill, and steel bars at 
2.2§c, Pittsburg. There is little doing in wrought pipe, but 
considerable work is planned for the open season. 

Ovp Mareria..—Prices are nominal and the market is 
quieter than for weeks, with prices of some varieties rather 
easier. We quote No. 1 railroad wrought scrap at $24, de- 
livered; machinery cast scrap, $17; busheling scrap, $16; 
iron rails, $28 tu $30 in the valley; wrought turnings, 14; cast 
borings, $12 to $13. 

Wire anp Wire Natis.—The demand upon mills is not 
large, but there is a steady movement from jobbers’ ware 
houses, with here and there some uneveness in the quotations 
of the latter. Mills are now in the season when they accumu- 
late stocks for the spring trade. We quote wire nails at 
$3.10, Pittsburg mill, in carload lots to retailers, and $2.95 
in carload lots to jobbers; smooth wire, $2.80 in carload lots 
to jobbers and $2.95 to retailers; barb wire, $3.40 for painted, 
and $3 55 for galvanized to jobbers, with 15c advance to re- 
tailers. 


CINCINNATI. 
Dec. 26. 


Rogers, Brown & Co, say: “‘ The business of the week has 
aggregated a larger tonnage than there was reason to expect. 
Some fair sized orders for Bessemer and malleable irons have 
been booked for extended future deliveries at full market 
prices current. Hurry orders for small lots have been numer- 
ous, and the car lot trade has been quite active. There have 
been more new foundries started the past three months than 
in any quarter since 1892. One large concern having a very 
extensive foundry of its own, informs us that they were un- 
able to take on some new business offered, as they could not 
find a foundry to make castings for them. This fact gives 
additional proof that the foundry capacity of the Central 
States is fully taken up. 

** The increased income of the wage earners in the iron and 
steel industries, and of those engaged in mining and handling 
the raw materials entering into the manufacture of iron, in- 
cluding the machinists, molders, mechanics and laborers, 
aggregate many millions of dollars per month. Their pros- 
perity is shown inthe extraordinary indulgence in liberal 
Christmas buying. The “‘ Holiday week’’ will prove a holi- 
day fortnight this year. The stability of the business inter- 
ests of the country was well proven the early part of the week 
in the tremendous financial scare in Wall Street, producing 
no effect whatever upon the trade, beyond temporarily de- 
pressing the securities of the iron and steel companies. The 
shrinkage in value of $100,008 000 in only 40 corporations, 
between Saturday night and Monday afternoon, scarcely 
ruffled the surface of the great ocean of traffic. The coke 
Situation has given many foundrymen great inconvenience; 
inadequate railway rolling stock is as much the cause of the 
trouble as the scarcity of the coke. The market is firm.”’ 

We quote for cash f. o. b. Cincinnati: Southern coke No. 
1 foundry, $21.75 to $22.25; Southern coke No. 2 foundry, 
$20.75 to $21.25; No, 3 foundry, $19.75 to $20.25; No. 4 and 
gray forge, $19.25 to $19.75; No. 1 soft, $21.75 to $22.25; No. 
2 soft, $20.75 to $21.25; Lake Superior coke, No. 1, $24 to 
$24.50; No. 2, $23.50 to $24; Hanging Rock charcoal, No. 1, 
$25 to $26; Jackson county silvery, No. 1, $30 to $31; standard 
Georgia car wheel, $24.75 to $26.25; Lake Superior charcoal, 
$25.50 to $26.50. 


—_—_—— 


PHILADELPHIA. 
Dec. 26. 


The fact that there is plenty of business to be had at the in- 
side quotations for pig iron, and that these are as a rule only 
made on odd lots not of standard brands, indicates how sub- 
stantial is the present basis. The inability of the furnaces 
to make any accumulation of iron is still a foremost feature, 
and until the margin becomes pronounced on that side, the 
prospects of even a’slight recession“in prices are not promis- 
ing. There are efforts by buyers to draw out better than 
current quotations in response to offers going $1 or more 
below the generally accepted market, but ‘nothing comes of 
these. It 1s exceptional to find a furnace able to make 
prompt shipment, except for small lots. There are no influe 
ences surrounding the market that point to any early change 
in prices; what may ultimately come from recent financial 
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disturbances in New York or from conditions abroad is of 
course a matter of conjecture. At present no trace of these 
influences can be found in the prices of iron and steel. We 
continue to quote No. 1 foundry, standard brands, at $25 to 
$25.50; No. 2X foundry, $23.25 to $24.25; No. 2 plain, $22.25 
to $22.75; gray forge, $20.50 to $21. In the semi finished 
material the market continues quiet. Bids of $30.50 at 
maker’s mill are made, but $31 is still asked. Billet manu- 
facturers are asking $37 and $38, but buyers will not take 
hold, arguing that this basis is out of relation to present prices 
on finished material. The only sales are in small lots for 
special uses. There is quite a good demand for rolled ma- 
terial, but prices are below the November and early Decem- 
ber basis. The mills have secured work that will run them 
into February and March and the prospects are that prices 
will now be better maintained. ‘There has been considerable 
competition on plates between Eastern and Western mills. 
The prospect of increased demand after the new year is 
fairly started is expected to bring recovery of what has been 
lost, though the extremes, as in the case of plates, may not 
be repeated. We quote tank plates at 2.50c; beams, channels 
and tees, 2.40c to 2.60c; No. 27 sheets, 3.10c; refined bar iron, 
2 10¢ to 2.20c. The market for old material can scarcely be 
quoted. Tracks at Central Pennsylvania and Lebanon val- 
ley mill points have been full of cars for the past two weeks 
and railroads have not been willing"to accept freight of this 
character meantime. Quotations are from 50 cents to $2 less 
than those of two weeks ago. 





BUFFALO. 


The past week has naturally been a quiet on: although 
several large ‘sized contracts have been placed. Furnaces 
tributary to this market being practically sold up for the 
first six months of 1900, there is no evidence of pressure to 
sell. Shipments are still going forward as fast as the iron 
can be made and loaded, which is an unusual condition for 
this season. The scarcest quality on the list seems to be 
iron suitable for malleable manufacture. The quotations 
below are on the cash basis, f. o. b. cars Buffalo: 

No. 1 strong foundry coke iron, Lake Superior ore, $24 to 
$24 50; No. 2 strong foundry coke iron, Lake Superior ore, 
$23 50 to $24; Ohio strong softener No 1, $24.25 to $24.75; 
Ohio strong softener No. 2, $23 25 to $23.75; Jackson county 
silvery No. 1, $31; Southern soft No. 1, $23.50; Southern soft 
No. 2, $22.50; Lake Superior charcoal, $26 to $27; coke mal- 
leable, $24 to $24.50. 





OBITUARY. 





Jacob J. Vandergrift. 

Capt. Jacob Jay Vandergrift died at his home in Pittsburg 
Tuesday night, Dec.:26, aged nearly 73 years. He started as 
cabin boy on an Ohio river steamboat, later became captain 
and then owner of several vessels. He embarked in oil and 
gas operations and became prominent as an oil producer. 
With Joshua Rhodes and others he established the Pennsyl- 
vania Tube Works, at Pittsburg. At his death he was vice- 
president and a heavy stockholder of the Apollo Iron & Steel 
Co,, a director of the National Tube Co., president of the 
Keystone Bank of Pittsburg, owner of the Vandergrift Bidg., 
Imperial Power Bldg. and Conestoga Bldg. The town of 
Vandergrift, Westrhoreland county, 1n which the Apollo Steel 
Works are located was named after him. He is survived by 
several daughters, two sons, S. H. and Joseph B. and a 
brother, T. J. Vandergrift. 


Edward H. Williams. 


Dr. Edward H. Williams, of the Baldwin Locomotive 
Works. died Dec. 20 at his ranch near Santa Barbara, Cal. 
Dr. Williams was born in Woodstock, Vt.,on June 1, 1824. 
He studied medicine and practiced for a time, but eng:neer- 
ing was more congenial and he took up railroad work, being 
connected in turn with several Western railroads. In 1865 
he went to Altoona, Pa., as assistant general superintendent 
of the Pennsylvania Railroad, and in the following year 
was made general superintendenj. In April, 1870, he became 
a partner of the firm of M. Baird & Co., proprietors of the 
Baldwin Works, and maintained this connection up to the 
time of his death. 
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17,901,358 TONS FOR 1809. 


A GREAT SEASON’S RECORD IN IRON ORE, 

Nearly ten days later than the record, the last cargo of iron 
ore was loaded at the Escanaba docks last week, and figures 
are now available showing the movement of ore by water for 
the season of 1899. Complete returns from all upper lake 
docks give the unprecedented total of 17 901,358 gross tons, 
This is the tonnage of ore passing over the docks of Lake 
Superior and Lake Michigan into vessels. Shipments by all- 
rail routes, which were the largest in years, will undoubtedly 
bring the total up to 18,50°,000 tons, if indeed that figure is 
not exceeded. The table below gives the record by ports, 
and corresponding figures for the yerrs 1898, 1897 and 1896; 








1899. 1898. 1897. 1896, 
Escanaba, 3,720,218 2,803,513 2,302,121 2,321,931 
Marquette, 2,733,596 2,245,965 1,945,519 1,564,813 
Ashland, 2,703,447 2,391,088 2,067,637 1,566,236 
Two Harbors, 3,973,733 2,693,245 2,651,465 1,813,992 
Gladstone, 381,457 335,950 341,014 220,887 
Superior, 575,942 550,403 531,825 167,245 
Duluth, 3,509,965 2,635,262 2,376,064 1,955,932 
Total, by lake, 17,901,358 13,655,432 12,215,645 9,644,036 
Total, all rail, — 369,24! 253,993 290,792 
Total shipments, 14,024,673 12,469,535 9,934,828 


It will be seen that at 18,500,000 tons, the shipments by 
water and all-rail for 1899 will be nearly 4,500,000 tons in ex- 
cess of the record-breaking year 1898—a surprising increase 
for a season opening so late and marked by high wild rates 
from the early summer tothe close. The statistics showing re- 
ceipts at the various Lake Erie ports are interesting in this 
connection, but returns are not yet entirely completed and the 
tables will be given in our next issue. 

The past year has been marked by the large number of 
active mines and by the large shipments of certain of the 
more conspicuous properties. The Fayal mine on the 
Mesabi range sent down 1,070,255 tons, and the Mountain Iron 
1.137970. The prospects are that the Adams and Mahoning 
will come close to 1,000,000 tons each by another year. They 
were well above the half million mark this year. The 
Chandler, on the Vermillion range, shipped 808,359 tons. 
The Norrie, East Norrie, and Pabst, together made a total of 
970,000 tons. The Chapin shipped 950,000 tons, and the Cleve- 
land-Cliffs Iron Co.'s group of mines at Ishpeming went 
quite beyond 1,000,000 tons. 

The Mesabi range made a totalof 6,591,756 toms, as 
against 4,613,766 tons in 1898, or an increase of nearly 2,000,- 
ooo tons. It is expected easily to reach 8 000,000 tons in 1900. 


New Rolling Mill in the Chicago District. 

The Emlyn Iron Works, the incorporation of which at 
Chicago was noted by us December 7, has secured a tract of 
13 acres of land at East Chicago, Ind., and will erect thereon 
a plant for the manufacture of iron and steel. According to 
the terms of the land deal the plant must be in operation 
within 90 days, employing 200 men, and 400 men must be 
employed within a year from now. These figures are said to 
be a minimum, the project contemplating much larger opera- 
tions than this. The capital stock of the company is given in 
the incorporation papers as $145,000, but it is said the com- 
pany is backed by some of the heaviest iron and steel men 
of Pennsylvania, and that the amount of money invested in 
the plant is ultimately to exceed $1,250,000. As an induce- 
ment to locate at East Chicago the town authorities have 
given the company a reduction of taxes to 35 per cent of the 
usual assessment and will furnish water to the plant for 3 
cents a thousand gallons. The land was given the new com- 
pany by the Calumet Canal & Improvement Co. and the 
Standard Steel & Iron Co., both of which are under the man- 
agement of A. De W. Erskine, who conducted the negotia- 
tions for the location of the plant. The site selected is just 
north of the plant of the Republic Iron & Steel Co., and 
three-quarters of a mile southwest of the land purchased by 
H. C. Frick last year. The new company has already started 
work on its plant, the ground having been laid out, and some 
material purchased. Just who are back of it or are to be the 
managers has not yet been given out. In this connection it 
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js stated that there is more in the project for a large steel 
plant on the property at East Chicago owned by H. C. 
Frick than is popularly supposed, though any connection of 
Mr. Frick with the proposed enterprise is purely conjecture. 
It has been stated lately by persons who claim to know, that 
arrangements are being made now for the completion of the 
deal and that the plant will be built soon. 





IRON AND STEEL STOCK MARKET. 





Denison, Prior & Co., in their weekly letter on the iron and 
steel stocks, say: ‘‘A notable feature of the stock market of 
the week just past was that the steel andiron stocks, although 
freely hammered by the bears, were relatively stronger than 
many of the standard railway stocks. Steel and Wire was 
notably strong in the face of the semi-panic that existed in 
Wall Street, making the largest net gain recorded by any 
stock in the entire list, railroads, industrials and all. Federal 
Steel, Republic, National Steel. Tennessee Coal, and Colorado 
Fuel, while all showing net losses, were no worse off than the 
majority of the standard railroads. 

“It could scarcely be expected that the severe shock sus- 
tained by the market last week could be overcome in a day, 
and for that reason we look for no persistent bull market this 
week—or until the January disbursements are out of the way. 
After these payments are made, however, we can sce nothing 
in the situation to prevent a good upward movement—except- 
ing, of course, possible disastrous reverses for the British 
arms in South Africa—and we look for the iron and stee! 
stocks to enjoy a considerable portion of the advance."’ 


Fluctuations of the Week and the Year. 


The table below shows the changes in the iron and steel 
stocks in the week ending Dec. 26, also the high and low 
points of the year: 








WEEK. YEAR. 
Name. 7 
| 
Open High Low (Close High. Low. 
Am. Car & Fdy...... 1% | 13 i 13% | 27 May 25 10 Dec. 22 
Am: Car & Fdy pr.| 56% | 57% | 5! 55 Sept. 7 5! Dec. 22 
Am, Steel & Wire..) 37 43% | 32 44 72 May 4 32 Dec. 18 
AmSteel & Wire pr) 90 gr | 84 87 106% Mar. 13 2&4 Dec, 22 
Am. Steel Hoop.....| 4° 40% | 36% | 39 48% Nov. 28 2% May 24 
Am. Steel Hooppr) 77% 9 s .1-3 86% Sept. 14) 7o May 13 
Am, Tin Plate...... 206% | 27 | 24 «| 25% | 52% April 4 | 20 Dec. 11 
Am. Tin Plate pr..| 75 7o% 17 «| «74 99% Keb. 8| 7 Dec 22 
Col. Fuel & Iron...) 41% | 41% | 34@ | 37% | 64 Sept.1: 30% Feb. 8 
Federal Steel......... §! 52 om | 446 1-75 Apr. 3 39§@ Tec. 18 
Federal Steel pr..... 74 74% | 67 | 63% | 93h April 3 07 Dec. 22 
National Stee!..... 30% 4% | 31% | 3634 | 63 April 24 1% Dec. ig 
National Steel pr..| 90 go | 56% | 56% | 99% Aug. 11 5 May 15 
Pressed Steel Car..| 53 534149 | 5! 61 Aug. 14 | 44 June 1 
PressedSteelCar pr} 50% | 84 5 | 82 91 Sept. 7/75 Dee, 18 
Republic Steel......| 19 19 | 16% 18% | 33% Sept. 6 16% Dec. 19 
Republic Steel pr.) 6 64 | 60% 61% | 79 Aug. 29 60'< Dec. 19 
Tenn. Coal & Jron| 8: Si 64 77% | 126 Septir 36 Jan. 14 








LAKE SUPERIOR IRON MINES. 





The Duluth, Missabe & Northern road has begun work on 
a third ore dock at Duluth. It will be 1,200 feet long, with 
a height to the deck of about 65 feet, 5 feet more than its 
present high dock. It will have about a mile of frontage, 
with 192 pockets, and will give the company a storage 
capacity for about 165,000 toms and a seasonal shipping 
capacity of about 5,000,000 tons. 

John M. Thomas, of the Duluth Furnace Co., Duluth, will 
begin explorations on a 4o-acre tract adjoining the Alpena 
and Sauntry mines, Mesabi range, where ore has been shown. 

The Mahoning Ore & Steel Co. has put drills at work on 
the Roy property, close to Tower, Minn. The same com- 
pany will do drill work in Sec. 16, 62, 14, east of Tower. 

Estimates of the outputs of mines in the Crystal Falls 
district this year are made as follows Crystal Falls, 
146,000; Columbia, 125,000; Mansfield, 82.000; Bristol, 80,000; 
Lamont, 67,000; Great Western, 43,000; Lincoln, 43,000; 
Dunn (estimated), 14,000; total 600,000 tons, The output in 
1898 was about 260,000 tons. 

Corrigan, McKinney & Co., of Cleveland, have leased the 
Tobin property near the Columbia, at Crystal Falls. 

Rates of royalty on iron in the Vermilion field have ad- 
vanced to 4o cents per ton. This is only another evidence of 
the anxiety of consumers to secure mines. Forty cents per 
ton may be legitimate in times like these, but it is altogether 
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too high for long-term leases. A sliding scale based upon 
the selling price of ore at the mine is fairer and better for the 
district. Present prices for ore may be of brief duration and 
should any lessening of price result the 4o-cent royalty would 
be considerably too high for the operator.—[Iron Ore, Ish- 
peming, Mich. 





ADVANCEMENT OF APPRENTICES. 

Of the many remarks made in the discussion of Mr. Hig- 
gins’ paper on the education of machinists, foremen and me- 
chanical engineers at the recent meeting of the American 
Society of Mechanical Engineers, few were more suggestive 
or appropriate than those of Mr. Christie. They were report. d 
in our issue of last week, and it will be remembered that in 
describing the very enlightened treatment of apprentices at 
the Penceyd Iron Works Mr. Christie gave it as his opinion 
that the keeping of a boy at the dull routine of operating 
some one machine is due, more than anything else, ‘‘to the 
inertia of the foreman,’ and that the real interests of the em- 
ployer lie with the advancement of the boys through the oppo- 
site course. 

While the inertia of the foremen may be, in some cases, 
the immediate cause of the too common practice, it is not usu- 
ally, we think, the ultimate cause, and we do not think it just 
to require the foremen to carry the blame. That the position 
of aforeman is a difficult and perplexing one every one 
knows, and to the fact the paper and its discussion bear ample 
evidence. It must be remembered that before everything 
else, his business is to see that the work is turned out. From 
this standpoint there can be no doubt that the immediate in- 
terests of the employer demand that every employee be kept 
at the work with which he is familiar, which, in the case of 
the apprentice boy may be cutting bolts or operating a drill 
press. The foreman is not charged with the furtherance of 
his employer's intrests in a large way; he is charged with 
getting out the work in hand. Is it strange that he adopts 
the course best suited to accomplish the results which he is 
expected to accomplish? Is it not, in fact, unreasonable to 
expect him to adopt any other 

While we fully believe with Mr. Christie, that the employer 
will gain more in the end through the advancement of the 
boy than through the opposite course, it must be remembered 
that that gain is remote. So far as the work in hand is con- 
cerned, it is best furthered by keeping the boy at what he 
already understands. Add to this the increasrd attention de- 
manded by a boy when placed on work which is new to him, 
attention for which the foreman can ill afford the time 
in the midst of his many duties and perplexities, and it is 
clear that there are many reasons besides mere inertia why 
he should do as he does, There can, in fact, be no doubt 
that in cases where the employer is not broad minded enough 
to realize the ultimate gain due to the boy's advancement, 
bearing in mind that the immediate gain due to the opposite 
course is as plainto him as to any one else, the foreman 
would be censured for changing the boy about. One can 
easily imagine the fine scorn with which many an employer 
would greet such an effort to advance what appear to him to 
be the boy's interests at the expense of what he considers to 
be his own, or to advance his own intersets through what he 
— a finely spun theory with which he has po sym- 

athy. 

In other words, the method followed by Mr. Crristie is 
necessarily a feature of the policy to be adopted by the man- 
sgement. No matter how clearly the foreman may see the 
ultimate advantages of such a policy. he is powerless to adopt 
it of his own voinion. There is, in fact, an absolute con- 
flict between the interest of the employer and the duty which 
he lays upon his foreman. Regardless of how enlightened 
the employer may be, the ever present necessity of 1n:mediate 
dispatch which confronts the foreman can have no other effect 
than to impel him to adopt, so far as possible, such measures 
as will accomplish the results expected of him. The employer 
is the man who must usually see the advantage of the en- 
lightened course, if it is to be followed in any case.—{Ameri- 
can Machinist. 





Oris, Houcn & Co., dealers in iron and steel, Cuyahoga 
Bidy., Cleveland, in sending to the trade their annual vest 
pocket memorandum book, announce that they have been 
appointed exclusive sales agents for Northern Ohio, for light 
sheets manufactured by the old Meadow Rolling Mill Co., of 
Scottdale, Pa. 
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A PROSPERITY PANIC. 

We doubt if any parallel to the following, taken 
from Dun’s weeklv review of trade last week, has 
been known in trade literature: 


The worst day in Wall street for years was in part the legiti- 
mate result of the best year in business ever known. Be- 
cause the country had prospered so greatly and had so ex- 
panded its business, it could no longer afford to have many 
millions locked up in carrying stocks representing imaginary 
values and a contraction of loans became necessary. The 
business of the country close to the holidays is larger than at 
the same date in any other year. There is not even a sus- 
picion of unsoundness in any considerable branch of industry 


or trade. 

It takes a lifetime to know all the varieties of 
panics. Last week's will go down as the “ pros- 
perity panic.’’ Nothing more unequivocal has ever 
been written of any time of prosperity the country 
has known than is being written on the trade of the 
year now closing. Yet the very unmixed character 
of the prevailing prosperity in industry everywhere, 
brought a crash in that part of our commercial life 
which has so largely to do with the intangible—with 
hopes and fears, rather than realities. If earning 
power is any basis for stock values, some prodigious 
blunders have been made in the undervaluations 
of the past week; but the good has suffered with 
the bad, as in all such exhibitions of the mob spirit 
in finance. There are compensations, however, 
foremost among them being that further creation 
of industrial securities is impossible and will be for 
months to come, on any but the most conservative 
valuations and capitalizations. Those already 
made will be vastly helped by such forced limita- 
tion of the supply. 

So far as the iron and steel stocks are concerned, 
they are peculiarly reinforced by enormous earn- 
ings, the reports of which have read almost like 
fables, as they have filtered out through various 
channels of information in the past six months. <A 
computation made last week by one quite familiar 
with. these earnings, showed that at the lowest 
points touched by the common stocks the total mar- 
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ket values of the common issues very closely approx. 
imated the net earnings of the respective iron and 
steel consolidations since their formation. As for 
the preferred stocks, they represent in most cases 
the aggregate valuations of plants entering the con. 
solidations, based on appraisement and on earnings 
as shown by their books. In the case of one com. 
pany that might be mentioned, the equivalent of 7 
per cent a year was earned in the five years follow. 
ing 1893, on the valuation at which it entered the 
consolidation to which it now belongs. 

Saying nothing of the tried and seasoned man. 
agers at the head of most of them, the iron and 
steel consolidations, on their records and on reason- 
able expectations of the years immediately ahead, 
should give ample demonstration that they have 
suffered for the sins of others and not for their own, 
in the forcing down of their stocks in the past fort- 
night 

LAKE SUPERIOR ORE SUPPLY. 

The suggestion that the iron ore deposits of the 
older Lake Superior ranges are being drawn upon 
at a rate to which they cannot respond for long, has 
been made not infrequently in the past few years 
of large outputs. From one quarter and another 
the answer is always made that the ore will be avail- 
able in plenty as it is needed; and occasionally the 
intimation of a possible early scarcity is received 
with pity for the credulity that entertains the 
thought. The invariable response to those who 
argue that what has been found can be duplicated 
in the vast tracts of practically unexplored lanis, 
is that while the possibility is granted, the finds 
have not been made. At notime in the history of 
the Lake Superior ranges have such diligent efforts 
been made on behalf of so many interests to bring 
to light new deposits as in the year just closed, 
And the salient fact is that, while dozens of little 
mines, many of them yielding inferior ore, have 
been started again because prices for the first time 
in years permit their operation at a profit, there 
have been absolutely no announcements of consider- 
able additional finds. In this connection the fol- 
lowing from /roex Ore is pertinent 

The present drain is a great one. Twenty millions of tons 
will be needed in the year to come, and it is only reasonable 
to assume that even this large amount will be inadequate in 
afew years tocome. We well remember the time when the 
entire Lake Superior region contributed only one million tons. 
There are mines yet to be found. The Marquette range has 
tracts of land upon which only little has been done, and 
much has been looked over in a hap-hszard way. To the 
west of Ishpeming there isa chance for the finding of new 
mines, In the vicinity of Negaunee there may be new de- 
posits added to the present number, but additions in the past 
10 years have been few. The Menominee and Gogebic 
ranges have been fairly well explored and the Minnesota 
fields are showing little in the way of recent discoveries. 
All of these millions make sad-leoking holes in the mines and 
the present reserve looks none too large in the light of ship- 
ping performances. It is not a difficult matter to estimate 
the probable tonnage of ore upon the older ranges or in the 
Vermilion range of the Minnesota field. New districts are 
being looked for in our own country as well as in Canada, the 
idea that there may be a shortage having grown considera- 
bly of late. 

Another fact of present significance is that the 
estimates of probable production by old-range Bes- 
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semer properties in the 12 months beginning with 
the close of 1899 shipments, give a total less than 
the output of these properties in the shipping year 
just ended. These estimates were carefully made 
by mine superintendents who are thoroughly fami- 
liar with the properties, and the conditions under 
which operations will be conducted next year. 

What the coming year will bring forth is stilla 
sealed book. But from the experience of recent 
years and from the indications of the present, the 
company that now makes large investments in stee! 
plant, in the expectation of providing its ore supply 
from Lake Superior ore properties yet to be found 
and developed, is leaving large leeway for the ele- 
ment of chance. 





Some of the newspaper comments that have ap- 
peared recently, on the reputed prospects of ** titanic 
struggles,’’ ‘‘ battles of the giants,’’ ‘‘ war to the 
death '’—and so on for quantity—in the steel trade, 
are no doubt very interesting reading for the prin- 
cipals whose plans of campaign have been so 
obligingly and masterfully laid out for them. We 
are told by one able writer that such a war would 
break ‘‘the practical monopoly in the hands of 
wealthy corporations of the most cheaply available 
coal and iron ore lands, and of facilities of transpor- 
tation,’’ and that “* out of the resulting competition 
consumers of iron and steel might hope to come by 
their own.'' One thing seems to be forgotten in 
the columns of steel war literature recently pro- 
duced, and that is that business enterprises are un- 
dertaken with a view to profit and not loss. Indus- 
trial establishments often fight for a position that 
has been threatened, or even for existence when 
that has been menaced by a strong competitor; but 
it may be taken for granted that a coporation en- 
tering upon the manufacture of iron and steel at 
this stage in the development of the industry in the 
United States, does so with the intention of reaping 
the reward to which it is entitled. It need hardly 
be said to those familiar with the conditions as they 
exist to-day, that never has there been less tempta- 
tion to rush precipitately into iron and steel manu- 
facture, as at this very juncture, with prosperity at 
flood-tide. And this fact leads those familiar with 
the trade to discredit many of the rumors that have 
been rife in recent weeks, and that have found 
such ready currency among those whose acquain- 
tance with the iron trade is from an outside stand- 
point. 


Accorp1nG to the preliminary figures of the Raz/- 
road Gasette, which it says will probably be in- 
creased somewhat by the complete returns, the 
record for 1899 will be 4,557 miles of new railroad, 
built by 257 companies. For a year’s total exceed- 
ing 4,000 miles we must go back to 1892 and 1891. 
In the four years following 1893 the average was 
only 2,000 miles. Last year the total ran up to 
3,265 miles. It is to be said concerning the new 
trackage of this year that it represents almost en- 
tirely the response of the railroads of the country 
to the pressure of expanding business, and is in no 


respect like the unhealthy railroad building move 
ments of the ‘seventies, many of which had no 
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larger necessity for their being than that promoters’ 
dreams should be realized. Another fact about the 
year’s track laying, asit affects the iron trade, is 
the great increase it signifies in tonnage for the 


. rail mills, over the requrements of a similar mileage 


in what were considered the real railroad building 
days of the country. An addition of 4,500 tons of 
railroad in a year means now 650,000 to 700,000 
tons of rails, as against 450,000 to 500,000 toms 15 
years ago. 

Tue conditions of finance in foreign monetary 
centers—conditions that may attract more attention 
before the point of satisfactory adjustment is 
reached—-furnish their own comment on the fool- 
hardiness of the proposals that were so vehemently 
put forth in the last Presidential campaign. ‘* With- 
out the consent of any other nation’’ has a brave 
sound, and appeals to the swelling national pride; 
but for a country that in the midst of unparalleled 
prosperity finds its money barometer responding to 
cables of foreign wars and of a European struggle 
for gold, it can never be more than the cheap talk 
of ademagogue. The world’s monetary meridian 
has not yet learned to follow the westward course 
of empire. 





Personal. 


Ambrose Swasey, of Warner & Swasey, Cleveland, sails for 
Europe in January, and will be abroad several months. 

H. C. Frick is opening offices in rooms 918 and g19 Car- 
negie Builuing, Pittsburg. 

Linn Bentley, manager of the three Hocking Valley fur- 
naces of Miller, Wagoner, Fieser & Co., of Columbus, O., 
was presented with a gold-headed cane by the employes at 
Bessie Furnace last week. 

Truman H. Aldrich, who is connected with the Southern 
Cahaba Mining Co. and who has been prominent in the indus- 
trial development of the Birmingham, Ala., district, will be- 
come officially identified with the Sloss-Sheffield Co. on Jan. 1. 

W. J. Moore, the representative in this country of the 
American International Pump Co., and Mr. J. W. Downer, 
who looks after the interests of the National Tube Co., in the 
United Kingdom, are now visiting the United States, with 
the object of urging upon their principals the necessity of 
adopting a more energetic policy in England, where, they 
say, opportunities for a permanent footing have lately 
offered, especially through the last engineering strike,—[Lon- 
don Exchange. 





An advance in wages that will affect nearly 14,000 men has 
been announced by the Carnegie Steel Co., Ltd., the past 
week. The following statement was made by the company: 
‘* The Carnegie Steel Co., Ltd, posted today (Dec. 22), at 
its various works in this vicinity, the Duquesne Steel Works 
and blast furnaces, the Edgar Thomson Steel Works, furnace 
and foundry, The Carrie Furnaces, the Homestead Stee, 
Works, the Lucy Furnaces, the Keystone Bridge Works, the 
Upper Union Mills and the Lower Union Mills notices read- 
ing substantially as follows: “Taking effect on Jan. 1, rgoo, 
common labor at these works will be increased to $1.50 per 
day, and all other day, turn and tonnage labor (with certain 
exceptions) will be increased in proportion.’ The exceptions 
are the tonnage men working under sliding scales where the 
rates of wages increase and decrease in proportion to the 
proceeds of the products, and also the men employed in 
several new sub-departments, which have been put into 
operation within the last two months, and for which new 
scales were made at the time in keeping with the present 
improved condition of business. This adjustment is 7.14 per 
cent advance on the wages now being paid, making a total 
of 25 per cent of increase made by the company, voluntarily, 
since the last general scale,"’ 








10 THE IRON TRADE REVIEW. 


BEHAVIOR OF INDUSTRIAL STOCKS. 





Mr. Archer Brown, of New York, makes this thoughtful 
analysis of the causes of the panic in stocks, particularly in 
the industrial corner of the market: 

**The week closing has witnessed a sudden and extraordi 
nary turn in Wall Street. Values tumbled so rapidly and 
confidence so quickly gave place to fear, that even the cool- 
headed wondered whether something serious was not the mat- 
ter. The recovery was almost as violent as the attack, and 
almost in a day the clouds have lifted. All the causes sum up 
in three — tight money, congestion of industrial shares in the 
Street itself, and a bear campaign of extraordinary boldness 
and daring. Back of the tight money are two well under- 
stood facts, the needs of London growing out of the Boer war 
and the greatly increased needs of capital at home, growing out 
of the large volume of business on a higher basis of values. 
Allowing these two causes their full weight, there is nothing 
of which to be afraid. England is rich enough to carry ona 
great war, if not out of surplus revenue, certainly by a 
moderate increase of taxes. If she needs gold, this country 
can spare twice the amount needed from the increase alone in 
our national hoard in the past year. There is no more reason 
why we should shudder more at shipping her gold than pig 
iron, if she pays for it. 

“As to the great demands of home trade, two facts only 
need be remembered. We have done a great business before 
on a smaller per capita of circulating medium. Indeed, the 
money supply is now not only the greatest per head in our 
history, but the soundest in character. It is probably true 
also that the business of the country is being done more nearly 
on a cash basis than ever before. We have an enormous 
reserve of credit for actual trade and industry, which can be 
drawn on if needed. Wecan afford to draw on it to carry 
on sound and profitable business. 

‘* Turning to the overdose of industrial stocks, from which 
Wall Street has suffered, the facts are that certain private 
bankers and trust companies, under the stimulus of big pro- 
motion profits, have undertaken to finance many large under- 
takings. _ In consolidating industrial plants the operation, in 
most cases, has been to send large amounts of money to the 
West and South to pay for and improve properties. The 
shares are left in New York. The country at large gains. 
New York has to wait. Waiting was all right with call money 
at 2 per cent and industrial shares advancing in value. It is 
a different matter with money at 6 to 10 per cent and values 
of stocks declining. Banks began to discriminate against in- 
dustrials. The congestion had to be relieved. A cloud of 
small speculators dealing on margins did the rest. Under 
such technical conditions, it made no difference how sound 
these industrials were, how free from debt, how great their 
earnings, they had to go. 

“This was the great bear opportunity, and it was seized 
and carried out with vigor that astonished the country. It 
only needed the conjunction of two or three bad items of 
news in a. couple of days—the failure of a new and highly 
speculative trust company and _the defeat of Gen. Buller—to 
sweep the field. It would amaze the uninitiated to learn how 
thorough was the generalship of the bear army. The attack 
was made first in detail, then became general. Hundreds of 
thousands of shares were sold short on Saturday and Monday 
and covered before the day was over at huge profits. A very 
moderate show of strength by the holders of stock would 
have ruired the bear contingent, for they took colossal risks. 
As it was, the general-ir-chief cleaned up $2,200,000 in a 
week, and is said to be going to Europe for a long rest. 

‘“* Whether legitimate business is to take up the scare where 
the speculative crowd leave it off is the question that concerns 
the iron and steel trade. It is safe to say that when the true 
nature of the disturbance is understood sensible men will go 
on with their plans, scarcely giving it a second thought. If 
they do reflect upon it the conclusion will be that it will post- 
pone for years, if not prevent altogether, the smash that in 
time would have resulted, if there had been no check to the 
industrial reorganization craze. 

“With labor everywhere well employed, with the farms 
prospering as never before, with the railroads overburdened 
with traffic, with our exports of merchandise increasing in 
spite of high prices, with a balance of trade still over $600, - 
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000,000 in our favor, with a sound currency assured by con. 
gressional action, with the Philippine war near its end, with 
new markets opening to us everywhere, and with 80,000,000 
of people just emerged from a long period of economy and 
restricted action, and full of hope and confidence and vigor, 


. itis safe to say that the year just opening will make pessi- 


mism and distrust a risky line of policy to pursue."’ 





ALBERT M. CRANE. 





Assistant General Manager of the American Steel and 
Wire Co. 


Albert M. Crane, of Chicago, became best known to the 
iron trade through his connection with the sales department 
of the Illinois Steel Co. He resigned from that company 
early in the present year to become identified with the Ameri- 
can Steel & Wire Co. as assistant general manager, with 
offices in Chicago, while the headquarters of General Manager 
Palmer are in Cleveland. Mr. Crane was born at Oswego, 
N. Y., Aug. 31, 1855. He became connected with the Boston 
office of Naylor & Co. in 1877, and afterward was attached 
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to the New York and Pittsburg offices in turn. In 1890 he 
accepted the position of assistant general sales agent of the 
Illinois Steel Co. and later was made general sales agent. 





National Founders’ Association. 


The annual meeting of the National Founders’ Association 
will be held at the Hotel Cadillac, Detroit, on Feb. 1. The 
association has grown rapidly in the West and; Central West 
in the past year and Detroit is selected as central and easily 
accessible. The meeting promises to be the most important 
in the association's history. Issues that involve departures 
so radical that from five to 10 years might well be required 
for the educational work necessary to secure some measure 
of uniformity of practice in an industry so widely diversified, 
have been precipitated upon the foundry trade in six months, 
and the situation is one that calls for the best thought of 
all concerned. Probably at no time in years has there been 
the unrest in foundry labor circles that has been seen in the 
past year and that still exists. The National Founders’ As- 
sociation has been wise, conservative and conciliatory in all 
its dealings with the molders’ and core-makers’ organiza- 
tions in the trying situations that have arisen thus far, and 
has made for itself a place among trade organizations that 
promises to become increasingly important. Its methods of 
handling labor troubles may yet be adopted by manufacturers 
in other lines. 





Tue Brass Founders’ Supply Co., of Newark, N. J., has 
just shipped a large order for its patent improved flasks to 
Bedford, England. 
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AMERICAN MACHINERY IN FOREIGN MARKETS. 





The past three years have done much to familiarize Ameri- 
can builders and shippers of machinery with the needs of for- 
eign markets. They have been years of personally seeking 
out and meeting foreign buyers, and thus some of the things 
which obstructed the progress of our manufacturers with the 
export trade have been removed. 

Frank M. Pierce, president of the Frank M. Pierce En- 
gineering Co., New York, has spent a large portion of his 
time abroad since 1896, in Europe, Egypt, India, Australia, 


Asia, an the islands of the Pacific, making a special study of | 


these various countries, and has obtained a thorough know!l- 
edge of their present and prospective requirements and the 
disposition of the people toward American products. The 
following embodies his views, as expressed in a recent inter- 
view: 

Beginning with the electrical art or industry: The world 
acknowledges that the United States is in the lead, and be- 
cause we have been through the expensive experimental 
stages of this new industry, the world recognizes that we have 
developed the business of electric lighting, transmission and 
tramway propulsion to such an extent that it is safe to follow 
American methods and practices, and to use American equip- 
ment—not only as relates to generators, motors and steam 
engines, but even down to the wiring system and the rails. 
This is evidenced by the fact that we find most, if not all, of 
the electric tramways now in operation or under construction 
in Great Britain, Spain, and toa great extent in Germany, 
equipped with American apparatus, and this isin a great 
measure true of large electric lighting plants. The applica- 
tion of electricity, even in the most advanced countries in 
Europe, is in its initiatory stage and has as yet to be largely 
developed. 
= In the extreme northern countries of Europe, Sweden, Nor- 
way and Denmark, there has been comparatively nothing 
done in this direction. But these energetic, intelligent, and 
in most ways wide-awake people, will not long remain out of 
line. These countries, however, do not offer an extensive 
field for electric tramways, as large cities are not numerous, 
and the sparse rural population renders cross-country roads 
a profitable impossibiltiy; the main development will be in 
the direction of electric lighting and manufacturing. 

In Great Britain the unnatural prejudice against"American 
machinery is largely disappearing, and English machine 
shops are not considered modern and fully up to date unless 
they are in whole or part equipped with American machine 
tools. American engines and mechanical appliances are find- 
ing a large and increasing English demand. 

The market in Germany is as yet somewhat restricted, due 
to the fact that they are going through the experimental stage 
with German-built American machines; but recognition of 
the fact is rapidly gaining ground in Europe and elsewhere 
that American machines combine all the essential features of 
strength, adaptability, economy and beauty of design, while 
they are not unnecessarily heavy and clumsy; in other words, 
they are properly proportioned, the weight is concentrated at 
the points of greatest stress; they are adaptable, convenient 
and economical when built in America, but the foreign-built 
imitations are not liked. These features make our ‘machines 
not only acceptable as working tools, but save greatly ia cost 
of transportation. This is especially true of the modern steam 
engine. It is quite natural that the American land engine 
has been very highly developed. In fact, engine builders 
have been forced by our widespread and trying electric re- 
quirements to modernize and improve their engines to the 
greatest extent possible, even to experimental development 
of new types. 

France still continues to supply in the main its own de- 
mand. Russia is largely supplying itself in the direction of 
electric apparatus and their accompanying engines from the 
United States. It is also a developing market for manufact- 
uring plants. The demand for American goods, and in fact 
the electrical art, has as yet to bein the main developed 
in the balance of Europe. Greece is as yet solely engaged in 
unfolding and developing a new national life, and has but 
little money to expend other than in cultivating her now re- 
viving agricultural interests. In Turkey there is but small 

demand for machinery of any kind. This is also‘ trite of 
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Egypt, yet with the very slow but sure revival of this once 
rich country, now going on under the self-interested auspices 
of European nations, the growing interest in American ma- 
chinery among the Europeans will in the years to come be 
reflected into Egypt. 

India is in no sense a user of machinery—this, not because 
it is not naturally eminently susceptible to development‘in 
this direction, but manufacturing is not encouraged. Toa 
careful observer this state of affairs appears an anomaly, be- 
cause India does produce the raw material, and should manu- 
facture it into the necessities required in the daily life of its 
350,000,000 population. If not over-taxed, large amounts of 
capital could be profitably invested in manufacturing the 
cotton cloth required to clothe this immense population. That 
manufacturing will some day become an important factor in 
India‘ can hardly be questioned, in view of its natural 
resources, and intelligent, industrious and high-minded peo- 
ple. While its dense population would cause the unobserv- 
ing to look upon India as a remunerative field for exploiting 
the electrical business, the inherent habits of the people and 
their quite general distribution as a rural population does not 
make it an inviting field for the profitable investment of capi- 
tal in this direction, excepting in the few large cities. 

Passing on into Australia, one finds a large and growing 
demand for all kinds of American machinery and appliances. 
In fact, our goods have the preference in mechanical, mining, 
electric and manufacturing pursuits. This is‘ also true in 
Japan, and in the present limited Chinese market. This 
Pacific trade—naturally tribatary to the United States—must, 
in view of our recent island acquisitions, expand to an 
enormous extent, if the national and business problems are 
wisely handled; and business men must see that both are; it 
is a question of business, and not of any particular religion. 
The Pacific islands naturally supply their limited demand for 
mechanical apparatus from the United States. It is perhaps 
but stating the simple facts to say that, wherever American 
goods of any kind or description have been introduced, they 
have the preference, as they are denominated ‘honest "’ 
goods. 

This condensed and hasty presentation of the world’s mar- 
kets as related to the present and growing demand for Ameri- 
can products brings up two all-important factors which must 
receive adequate attention before American goods can be 
largely supplied to the world's markets, These deficiencies 
are, first, in the shape of proper transportation. Our goods 
must now be transported in foreign bottoms, which, con- 
trolling freight charges, can practically shut American pro. 
ducts out of such markets as it is desired to reserve for their 
own flag's trade. This deficiency must, however, in the 
nature of things, be rapidly overcome by the building of an 
American mercantile marine, which naturally follows the 
growing naval armament of any nation. From present indi- 
cations it appears that the money which has heretofore been 
turned ia the direction of increased internal transportation 
facilities in America will now turn to the sea. Following 
these advantageous water transportation facilities, American 
houses will naturally be established abroad, so that guaran- 
teed facilities now offered in foreign markets by the nations 
‘who at present control the export trade of the world can like- 
wise be offered by America. 

Reviewing the whole situation, the prospect for a rapidly 
growing foreign trade for American machinery is very flat- 
tering, and warrants intelligent study on the part of every 
person who is either directly or indirectly interested in the 
growth of America’s commercial interests; for is it not 
through commerce that the nations of the earth are becoming 
better acquainted with each other, their interests becoming 
more and more interwoven, national boundaries and separate- 
ness broken dowa, and through these silently operating forces 
all humanity is unconsciously being drawn, through its selfish 
interests, into closer, more friendly and fraternal relations’ 
If this is true, then behind the selfish commercial interest, a 
deeper, truer, common interest and unity is being brought 
about. If America will do her part in the new, coming com- 
mercial life of the world, in the same manly humanitarian 
spirit with which she opened up against tyranny, bigotry 
and oppression, she will prove herself the greatest ‘' peace 
factor’’ among the nations; at least, this appears to de the 
world’s opinion of us, as Mr. Pierce finds it. 








12 THE IRON TRADE REVIEW. 


CONICAL HOISTING DRUM. 


A hoisting drum recently furnished by Fraser & Chalmers, 
of Chicago, on a second order for the Atlantic copper mine at 
Atlantic Mine, Mich., is shown in the accompanying illustra- 
tions. The capacity of the hoist is 6,000 lbs. ore raised at 
3,400 ft. per minute, running in balance; the total load un- 
balanced being 22,000 lbs. The maximum depth is 4,000 ft. 
and the inclination of the shaft is 55° from the horizontal. 
This engine is reversible by steam. The engine is a duplex 
Corliss, non-condensing, having cylinders 24 in. diameter and 
60 im. stroke. They are direct acting and are intended to 
take steam at too lbs. pressure. It is furnished with plat- 
form, indicators, etc., complete, and with a take-up drum for 
adjusting the length of the rope as it stretches. 

The drum shown is of double conical form, with a cylin- 

. drical portion in the center, wide enough to carry 12 coils. 
The large diameter in the center is 25 feet 4 inches, and the 
drum tapers off at each end to 12 feet. The total face is about 
22 feet, and it is grooved for 1\-inch rope. There are band 
brakes, one at each end of the drum. They are set by weight 
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THE VARIOUS COLORS OF HEATED STEEL.* 





BY MAUNSEL WHITE AND F. W. TAYLOR, BETHLEHEM PA, 


There is, perhaps, nothing more indefinite in the industrial 
treatment of steel, than the so-called color temperatures, and 
as they are daily used by thousands of steel workers, it would 
seem that a few notes on. the subject would prove of general 
interest. 

The temperaturee corresponding to the colors commonly 
used to express different heats, as published in various text 
books, hand books, etc., are so widely different as given by 


, different authorities, it is impossible to draw any definite or 


reliable conclusion. The main trouble seems to have been in 
the defective apparatus used for determining the higher tem- 
peratures. The introduction of ‘the Le Chatelier pyrometer 
within the last few years, has placed in the hands of the 
scientific investigator an instrument of extreme delicacy and 
accuracy, which has enabled him to determine the tempera- 
tures through the whole practical range of influence, and led 
to the establishment of new melting and freezing points of 
various metals and salts, which are now accepted as the stand- 





FIG, I.—-DOUBLE-CONE DRUM FOR ATLANTIC MINE 


and released by steam. The drum is fixed onthe shaft. This 
drum was cast in four pieces, and these were afterwards split 
for convenience in shipping. The total weight of the drum 
is 280,000 Ibs. finished. Fig. 2 is an interior view of half the 
big drum, as set up in the Fraser & Chalmers shop, The 
grooves of the drum were lathe-turned throughout. 





Of the 25,000 h. p. of boilers ordered from the Cahall Sales 
Department by the American Steel & Wire Co., 10,000 h. -p. 
is still to be delivered, and this portion will go to the Neville 
Island plant of the latter company. The Cahall sales. office 
has made the following statement: ‘‘All the large industrial 
consolidations are preparing to make large additions to their 
motive power departments. Six of these will take in the 
aggregate 150,000 h. p. in the way of new steam boilers dur- 
ing the coming year. This will mean an expenditure of 
$2,000,000. ‘The Carnegie Steel Co. has a big order in for 
hew steam boilers, the American Steel & Wire Co., the 
American Steel Hoop Co., the Federal Steel Co., and other 
large concerns will enlarge their steam power capacity dur- 
ing the coming year. The individual firms are making simi- 
lar arrangements, and the boiler makers of the country are 
going to have an extremely busy year."’ 


ard in all scientific investigation. ‘There has not, however, 
been published any results with the Le Chatelier pyrometer 
seeking to establish a correspondence of temperatures with 
color heats. 

The first work done in this line, of which we are aware, is 
that of Dr. H. M. Howe, some eight or nine years ago. His 


results, however, have not been published, and with his kind 
permission we are enabled to give them here 

Dullred.. . 625° to 550°C. 1,022° to 1,157° Fahr. 
Full cherry... . 700 I, 292° 
Lightred.... 850 1, 562° 

Full yellow. . . 950° to 1,000 1,742° to 1,832 

Light yellow. . . 1,050 1,922° 

Very light yellow. 1,100 2,012 

White 1,150 2,102 


The nomenclature used for color heats differs with different 
operators, but in our investigation we have adopted that 
which seems more nearly to represent the actual color corre- 
sponding to the heat sought to be represented. We have 
found that different observers have quite a different eye for 


color, which leads to quite a range of temperatures 
Head at the New York meeting December, 1899) of the American So 
ciety of Mechanical Engineers 
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covering the same color. Further, we have found that the 
quality or intensity of light in which color heats are observed 
—that is, a bright sunny day, or cloudy day, or the time of 
day, such as morning, afternoon, or evening, with their vary- 
ing light—influence to a greater or less degree the deter- 
mination of temperatures by eye. 

After many tests with the Le Chatelier pyrometer, and 
different skilled observers working in all kinds of intensity of 
light, we have adopted the following nomenclature of color 
scale with the corresponding determined values in degrees 
Fahr. as best suited to the ordinary conditions met with in 
the majority of smith shops: 


Dark blood red, black red. ............. 990 
Dark red, blood red, lowred ........... 1,050 
Dark cherryred .... oa uw Se ww) 6 
Medium cherry red ee agi eee rT . 1,250 
Cherry, full red... - 1,375 
Light cherry, bright cherry, scaling heat,+ light red. . 1,550 

mon, orange, free scaling heat . . . «tae 
Light salmon, ro a ss 6 ete 6 «3 a ole 
ee os @. «2 a i . ote ote 
| PPR RERREREEL EEE LE ve)! 
ae a a oe ee eee ; 2,200 


FIG, 2.—INTERIOR VIEW OF HALI 


With the advancing knowledge of, and interest in, the heat 
treatment of steel, the foregoing notes, it is hoped, may prove 
of some value to those engaged in the handling of steel at 
various temperatures, and lead to further and wider discus- 
sion of the subject, with a view to the better understanding 
and more accurate knowledge of the correct temperatures. 
The importance of knowing with close approximation the 
temperatures used in the treatment of steel, cannot be over 
estimated, as it holds out the surest promise of success in ob) 
taining desired results. 

This demand for more accurate temperatures must eventu- 
ally lead to the use of accurate pyrometric instruments; but 
at present the only available instruments do not lend them- 
selves readily to ordinary uses, and the eye of the operator 





tHeat at which scale forms aed adheres, i. e., does not fall away from 
piece when allowed to cool in air 
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must be largely depended upon; therefore, the training of the 
eye, by observing accurately determined temperatures, will 
prove of much material assistance in the regulation of tem- 
peratures which cannot be otherwise controlled. 

M. D. Tayior, of Janesville, Wis., has designed and 
patented a woven wire fence machine that will weave field 
fence wire in widths from 9 to 67 inches. The sheeting, twist- 
ing. feeding and rolling devices are reported to be very effec- 
tive, and the machine has been operated successfully. 





Tue Norristown Tin Plate Co., Norristown, Pa., received 
the silver medal and diploma on its high grade roofing tins at 
the Philadelphia Export Exposition. 





Tue executive committee of the National Association of 
Manufacturers has decided that the next annual convention 
of the association shall be held in Boston on April 24, 25, 26, 
1g00. Arrangements for this convention are now actively in 
progress, and it is expected that the coming annual gathering 
will in no way fall behind previous meetings, either in attend 








THE ATLANTIC MINE HOISTING DRUM, 


ance or the importance of its discussions This will be the 
first meeting of the association in New England. 





Wakkant stocks of pig iron in Great Britain were 563.998 
tons on Nov. 27, against 677,560 tons on Jan. 1, 1899. The 
distribution was as follows, in gross tons: 


Nov. 27 jan. 1 

Scotch aeenctanins . 264,193 316, 5 
Middlesboro’ os 7,292 _ 43 
Cumberland hematite poncens 11,698 ),204 
Middlesboro’ hematite ’ 10,823 44 419 
ee ne ee §63,998 677,560 


The decrease in stocks since Jan. 1 was 111,699 tons. 





Hon, E. B. Craig, of Nashville, Tenn., has resigned as 
state treasurer to become financial agent of the Virginia 
Coal. Coke & Iron Co., with headquarters at Bristol, Tenn., 
and New York City. 











{ 
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A NOTE ON FLY-WHEEL DESIGN.* 





BY A. J. FRITH, NEW YORK CITY. 

At a previous meeting of the society, a member of the so- 
ciety presented us with a drawing of a band flywheel, which 
had a rim of cast iron with shallow cross ribs, meeting in a 
pad on the under side, to which the arms were bolted. This 
wheel had accidentally been run up to an unusual speed, and 
was afterward found to be out of true. Upon examination it 
was discovered that about so per cent of the intersections of 
the arm pads and ribs on the rim were cracked around the 
entire wheel. In the discussion which followed, I felt called 
on to maintain that it was most remarkable that a cast iron 
structure could practicaily start to give way at almost every 
point, and still keep its integrity, and it still seems to me to 
be owing largely to the effort of the material not to part de- 
structively, but to assume a form in which all its particles 
would be more equally strained. It was then suggested that 
perhaps we had not sufficiently considered the effect of the 
arms of a flywheel on its rim, when affected by centrifugal 
force, and that there might be something more to be consid- 
ered io the designing of flywheels than is ordinarily laid 
down in our text-books regarding the mutual proportions of 
arms and rim. Subsequent consideration has only strength- 
ened the views then expressed, and‘I would now beg to lay 
before the society a brief statement of what seems to be the 
cause of the accident related to us, and to suggest a possible 
remedy for it. 

In designing a flywheel, it is customary to calculate the 





FIG, I. 


weight of the rim to fulfill certain conditions of diameter, and 
revolution of the wheel to obtain a limited variation of speed 
fixed by the load and duty of the engine. The arms of the 
wheel may be calculated as beams loaded at one end with 
forces which may be approximately determined by the maxi- 
mum, and its possible widest variations of speed — conditions 
that vary so radically with the character of the work devolv- 
ing upon the engine as to allow for wide latitude in propor- 
tion. It has also been advised to figure the section of arms to 
withstand the tension which would be produced if the entire 
centrifugal effort of the rim and arms were transmitted to 
the arms, a duty which it is evident they are never called 
upon to perform. For to do so the line of rim tensions would 
have to be so modified as to develop a radial effort equal to 
themselves, and they would have to make an angle (a) of 60 
degrees with the aris, as shown in Fig. tr. 

It is hard to suppose that any cast iron wheel whose rim 
was originally circular, no matter how thin and flexible it 
might be, could assume such a form without being destroyed. 
Nor could such a form be possible unless the rim should be 
stretched much more than the arms, and this assumes that 
the unit strains in the rim are larger than in the arms of the 
wheel. 





*Read at the New York meeting (December, 1899) of the American So 
ciety of Mechanical Kngineers 
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Hence if the arms of a wheel are made of such a section 
that they will withstand the centrifugal effort of the wheel, 
they will probably not accommodate themselves to the exten- 
sion of the rim, and especially in a band wheel with a light 
flexible rim, will tend to draw it in, and cause fractures at 
exactly the location where they did occur in the example 
already laid before us. 

On the other hand, if the arms be so proportioned and so 
loaded that they will have the same unit strains as the rim, 
then they should extend to the same scale, so to speak, and 
there should be no tendency for the rim to be disturbed or 
lose its circular form, and fractures such as those shown us by 
Mr. McBride should not be expected to occur 

Let W = the weight of unit of material, 0 = angular velo- 
city, X = radius of the wheel in feet, /= the tension in the 
rim dve to centrifugal force, c= the tension of an arm due 


to a unit of its own weight. Then 
we W 
f= oR’, and c =—-oR 
£ & 
/ 2 
¢ = =~ or the strain induced in the arm by the centrifugal 


force of a unit of its own weight is but 1 + A times of that 
the rim tension, and this. decreases as the position of the 
unit nears the center. The units near the center must, how- 
ever, also withstand the pull of those further out, so that the 
final average tension at the arm is about 35 per cent of that 
of the rim tension per square inch. As the nave is, however, 
massive in construction, I have taken the average tension per 
square inch in the arm of a flywheel as 30 per cent of the unit 








tension in the rim, though this will vary with different di- 
ameters of wheel. 

The above is tension developed by centrifugal force in the 
arm by its own weight, and is independent of its actual sec- 
tion. As it is considerably less than the rim tension, it ap- 
pears impossible to have the arms stretch in unison with the 
rim, by its own weight alone, no matter how we may propor- 
tion it, But how can we throw extra effort on it without 
destroying the rim, when as in Fig 1 the shape of the rim 
which transmits its tension to the arm is far from circular 
Can we not make part of the rim circular, and part as shown 
in Fig. 1, proportioning this second part with such a section 
that the arms will have an extra tension thrown upon them 
sufficient to bring the unit strains up to those of the rim sec- 
tions? 

In Fig. 2 I have showna sketch that embodies this idea, 
The arms are to be made to withstand the strains which 
would be developed by the particular service the wheel is 
called upon to serve; that is, to drive the wheel, and to with- 
stand the variation of speed without undue deflectiou. For 
this purpose the metal should be arranged in a section which 
gives the greatest rigidity with the least section, hollow arms 
and oval sections being particularly wel! adapted for the pur- 
pose. The weight of the total rim is figured to meet the con- 
dition of diameter, speed, and variation of speed desired. 
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Of this total weight of rim part is circular as shown, and a 
part is arranged in arches between the arms drawn to coincide 
with the natural catenary curve which the particles would 
take if free to arrange themselves to the forces induced. This 
curve is believed to be an ellipse, and is drawn to make an 
angle of 60 degrees with the arms. The section of the metal 
in this arch we will call 2 in square inches. 

There is a further amount of metal at the end of the arm 
and between the circular and arch curves, which practical 
considerations and methods of fastening make necessary. 
This includes the bolts and flanges of both arms and rim sec- 
tions, and we will call it C, and express it in cubic inches of 
metal. Let the section of arms already determined be called 
A in square inches. I would suggest the following formula in 
a six-armed wheel for finding the section of the arch, whose 
rise is one-fourth of the radius. 

Paq. in am Wd sq. in C* pec 
-_ eee Radius in inches 
From which we see how much less efficient is the material 
placed at the ends of the arms and that placed in the arch. 

To insure that the stress should follow the line of the sev- 
eral arches, and not pass directly and parallel to the outer 
rim. openings in the metal at C will probably be advisable. 
It is believed that this method of reinforcing the rims of band 
flywheels in particular would obviate such accidents as that 
mentioned, and it has a particularly good feature in the depth 
of section immediately over the arms, where there should be 
no difficulty in providing a fastening of bolts whose total area 
would be sufficient to balance the total rim tension in the 
wheel, a condition which is so difficult to obtain under present 
conditions, although its necessity has been dwelt upon by 
every one who has treated and discussed the subject be- 
fore us. 

In the sketch the size and number of bolts shown, as well as 
the flanges, are not to be criticised, as no effort was made ‘o 
proportion them to the probable strains; there does not seem 
to be any difficulty in providing /ugs which would be suffi- 
cient. The rise of the arch 2 might also be reduced, though 
the section of 8 would then be larger than that given in this 
paper. The cross rib at the parting over the arm can be 
made the full width of the face, and deep enough to carry the 
centrifugal force of its own weight and transmit it directly to 
the arms; hence its presence can have no ill effect upon the 
rim however much it may extend beyond the arms. 

Whether such a wheel can be made to compete commercially 
with those of present construction remains to be seen. Those 
who have suffered from the effects of a bursting flywheel will 
probably have a sufficiently healthy respect for its powers of 
destruction to pay what is necessary to prevent its recurrence. 


From the standpoint of the Chicago market the American 
Machinist reters thus to the machinery trade at the close of 
the year: ‘‘ Builders of power for machine shops are hardly 
gaining on their obligations. Whether the engine ordered is 
for 50 or for 2,000 horse-power, the chances are that the buyer 
will have to wait for it from one to three months if a small 
engine, from six to 15 months if a large one. This would be 
a serious hardship were all other classes of material and sup- 
plies promptly delivered, but the backwardness of shipments 
in structural material and other iron and steel work entering 
into construction unfits the engine house for its expected oc- 
cupant on the specified date of delivery. There have beena 
number of instances where boilers and engines have been 
erected without a roof overthem. Among some of the larger 
builders of engines the policy is to avoid rather than seek 
trade, for events that prove that they are not able to produce 
all the output they had hoped to, unexpected delays and stop- 
pages in production occurring persistently.”’ 





Tue American Tin Plate Co. announces that it will now take 
orders for tin plate for deliveries extending through the sec- 
ond quarter of 1900. Hitherto it has limited its sales to 
deliveries during the first quarter. This enables the buyers 
to cover their wants for the first six months of the coming 
year. The prices quoted are the same as those heretofore 
named for the first quarter of the year. 
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MOVING A MACHINE SHOP BY BARGE. 





A novel method of removing a machine shop was resorted 
to a short time ago by H. Bickford, of Lakeport, N. Y., whose 
specialty is the manufacture of boring and turning mills. 
The site occupied by the shop was required by the Boston & 
Maine Railroad Co. in building new passenger and freight 
depots and in making other improvements. The new ground 
selected for the shop was about one-fourth mile distant, and 
the streets through which it would be necessary to take the 
buildings were narrow. As the shop stood at the water’s edge 
it was decided to make the removal by watertrip. Three 
barges were secured and two tug boats, one on each side, It 
required just one week to get the timbers under the main 
building, which was 40 x 80 feet, load it upon the barges and 
get it upon the new foundation, which also was located near 
the water’s edge on Long Bay, Lake Winnipiseogee. The 
adjoining buildings were moved later and at the new site ad- 
ditions were built and several new and improved tools in- 
stalled. In the removal the large tools were taken from the 
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shop and transported by other means. Small tools, shafting. 


and traveling cranes were left in their places in the building. 





An affidavit of defense has been filed in the case of Peter 
L. Kimberly against Alexander M. Byers, an action to recover 
nearly $100,co0, growing out of a mining stock transaction. 
The plaintiff alleged in his statement of claim that on Aug. 
8, 1897, he owned 2,876 shares of Chapin mining stock, worth 
$25 ashare. The stock was hypothecated to and held by M. 
A. Hanna & Co. to secure certain advances made to the plain- 
tiff. Kimberly claims he made an arrangement to get a loan 
from Byers with the understanding that he would redeem the 
stock and make it over to Byers as security for his indebted- 
ness to the defendant. He got. $25,000 and certificates for 
the stock were forwarded to Byers. He now claims that 
Byers received $31,638.75 in dividends on the stock and that 
he subsequently sold the stock for @212 «<1 69. Mr. Kimberly 
admits owing Byers $277.083 33, but claims (het the defend- 
ant having received $375,193.44 for the stock and J!+vidends 
still owes him $97,510.11. In the affidavit of defense Mr, 
Byers admits the transaction up to a certain point. He 
denies that the $25,000 given Kimberly on August 8, 1897, 
was a loan, but says that he purchasd the stock outright for 
that sum; that he paid Kimberly the money and got the certi- 
ficates. He denies his liability to the plaintiff, but says that 
Kimberly is indebted to him in the sum of $280,108.33, arising 
out of four notes. A replication has also been filed by the 
plaintiff in which he denies that he sold the stock to Byers for 


$25,000, 





WestinGuouse Electric & Mfg. Co. has declared the regular 
quarterly dividend of 14¢ per cent on the preferred stock, 
payable Jan. 2. Books closed Dec. 23 and reopen Jan. 3. 





Carp River Furnace at Marquette, Mich., has been sold to 
the Pioneer Iron Co., an identified interest of the Cleveland- 
Cliffs Iron Co. It is stated that the output of the furnace 
will be increased cons:derably and a by-product plant is con- 
sidered probable. 


a 
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DOUBLE LOCOMOTIVE AND CAR AXLE LATHE. 





” The illustration below gives a view of a heavy double loco. 
motive and car axle“lathe, for turning both ends of car or 
locomotive driving axles at the same time. Power is derived 
from a 24 inch cone, having three changes for a s-inch belt, 
and geared 30times. If required, an electric motor may he 
used for driving, at an extracost. The driving drum gear 
has a 12-inch hole for inserting the axles and is provided with 
a double self-adjusting driver. The carriages have rapid 
movement on the bed by hand wheels, throvgh cut gearing to 
the rack. The tool slides, which are adjustable by crank 
handle and steel screw, have raised edges for draining the 
lubricant, and are made large enough to cover entirely their 
bearings. There are two feeds, which are positive and self- 
acting, through cut gears, splined sbaft and cut steel rack, 
and may be instantly engaged or disengaged by hand wheels 
operating friction discs in the carriages. The sliding heads 
are adjustable on the bed; the right-hand one having a slid- 
ing spindle, which is clamped by a split bearing and bolt. 
The center line of the axle is forward of the center of the 
bed, to afford easy access to work. An automatic pump and 
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original section, and deliver the blows as far from the cl mp 
as 1% times the depth of the bar, which would be the pro- 
portionate distance suggested by Mr. Barba. An inch bar 
would receive lobws 14 inches from the clamp and a \-inch 
bar 3/-inch from the clamp. An examination of the diagrams 
obtained shows that some one size of test bar must be se- 
lected for comparisons. The size for cast iorn which would 
seem to give the best results is a bar 1 inch x 1 inch x24 
inches, struck with a 50-pound hammer. This has the same 
relative proportions as a bar '%-inch x 4-inch x 1 inches, and 
if a 25-pound hammer is used, the record is the same as with 
a t-inch x 1-inch x 24-inch bar with a 50-pound hammer; but 
this does not take into account the change in grain due to 
size of casting.”’ 





Resharpening Old Files. 

Apropos of a recently proposed electrolytic method of re- 
sharpening old files, we are reminded of the statement once 
made that, after all, the best thing to do with an old file is to 
throw it away and buy a new one. This has been the conclu- 
sion arrived at by a great many whose experience has extended 
over the once much-talked-of sand-blast file sharpening pro- 
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a crane for handling axles are supplied when desired. The 
manufacturers are Bement, Miles & Co., of Philadelphia. 





Impact Tests of Cast Iron. 


" At the New York meeting of the American Society of Me- 
chanical Engineers, last week, W. J. Keep, of Detroit, pre- 
sented a paper on ‘‘Impact.’’ Results were given of a series 
of tests to determine the action of cast iron bars under im- 
pact, the blows being delivered transversely to the length of 
the bar and the latter acting as a beam. The author states 
that he has been unable to devise any mathematical formu- 
lee by which the deflection of a test bar of a given size with 
a given blow can be computed from the deflection of a test 
bar of any other size, or from the deflection of a bar of the 
given size with any other blow. He says: ‘‘There seems 
no better way to determine the resilience of a material than 
to support a test bar at the ends and deliver blows at the 
center. After atest bar has been tested in this way it is 
desirable to find its resistance to impact without any distor- 
tion as a test of brittleness. Todo this a portion of the same 
bar should be clamped on the anvil of a testing machine so 
that one end shall project. Blows should be delivered on the 
projecting end. Mr. Barba has suggested taking a test bar 
of steel 1.181 inches square and filling a notch in the top and 
bottom, making the depth at that point only 0.835 inches. 
The object of the notches is to prevent any deflection before 
fracture. For general use it would not be safe to trust to 
the notches being made alike in shape and depth. For cast 
iron it would not do to cast the notch, as in cooling the 
fomation of the grains around the notch would greatly 
weaken the test bar. 

‘For cast iron it would seem best to leave the bar with its 


, Foundry & Pipe Co. 


cess and the methods of etching and recutting, all of which 
have been practiced with more or less success. Sand-blasting 
files has been claimed by some to be quite useless, as it makes 
the teeth shorter and simply raises an edge which has no 
durability. In recutting, the temper must be drawn, and the 
quality of steel u:ed four files, or at least some of them, has 
been stated to be such that it deteriorates rapidly wuen re- 
hardened. Right here, however, the point may be made, as, 
indeed, it has been by the advocates of recutting, that it all 
depends upon what grade of file one buys in the beginning. 
True economy ought to commence by purchasing that file 
which will yield the largest return for the outlay, and with 
this grade of file recutting has been claimed to pay. The 
grade which will not stand recutting is the cheap, common 
kind, and buying this has been characterized as a waste of 
money at the outset. Whether, with the best kind of file that 
money can procure, etching, too, is an economical sharpen- 
ing process, remains yet to be definitely decided —[Cassier’s 
Magazine for January. 





A Jounstown, Pa., dispatch says: ‘‘ Fred. D. Barker and 
John A. Scott, representing the Lackawanna Iron & Steel 
Co., have filed 60 deeds in Indiana county, covering the pur- 
chase of 10,000 acres of coal in Buffington and East Wheat- 
field township. The conideration was $180,000,"’ 





Application will be made Jan. 1, 1900, by William G. Rice, 
O. K. Price, John Reed Scott, John Cowley, and Wm. B. 
Scaife for the charter of a company to be called the American 
The plans of the company are not yet 


ready for publication. The incorporators are of Pittsburg. 
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NEW PIPE CUTTING AND THREADING MACHINE, 





Curtis & Curtis, of Bridegport, Conn., have placed on the 
market a new pipe cutting and threading machine, arranged 
to cut off and thread all sizes of wrought iron pipe from 2'4 to 
12 inches inclusive. The machine occupies a comparatively 
small floor space, and this permits of handling long lengths 
of, pipe in the smallest possible room. The general principle 
is the same as in the smaller sizes of pipe machines for hand 
or power made by this firm. A die carrying gear is supported 
in a casting or shell, with the pinion imbedded in its side. 
On the back of the gear is placed a lead screw of the same 
number of threads to the inch as the pipe to be cut, which 
engages with the brass lead blocks, shown on the side of the 
shell, and which work out or in by eccentric. Thus as the 


=> 
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chairman,and E. W, Parker, of the Mineral Resources division 
of the Survey, is secretary of the local committee. é 





Unparalleled Locomotive Building in 18900 

The Railroad Gazette makes a review of locomotive build- 
ing in the year, from which we condense the following: 

The total output of all the contracting locomotive shops 
in the United States (that is, those outside the railroad 
shops) for the year 1899, will aggregate 2,473 locomotives, 
the largest number for a single year yet recorded. The in- 
crease over last year is 598 locomotives, or about 32 per cent, 
and is about 10 per cent higher than the next best year, 1890, 
when the total output was 2,240 locomotives. Of the 2,473 
locomotives that will have been built this year, 339, or nearly 
14 per cent, will be compounds. In 1898 the output of com- 
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NEW TIPE CUTTING AND THREADING MACHINE 


gear revolves in the shell it is drawn back into the casing by 
the lead screw and the dies are brought on to the pipe. 

In operating the machine. the pipe is placed through the 
self-entering vise attached to the back of the machine, with 
the end to be cut against the back of the dies, and securely 
clamped by turning the hand-wheelshown on the top of the 
machine. The dies are all opening and adjustable to any 
variation of the fittings by means of cams behind the dies on 
an annularring. They are set for the size of the pipe to be 
cut by turning the ring to the corresponding graduation. 
In cases where it is desired to have the machine cut left hand 
threads as well as right, and casing and other threads in ad- 
dition to standard, the machine is built with a pressure feed, 
instead of a lead screw. 





Tue 78th meeting (30th annual meeting) of the American 
Institute of Mining Engineers will be held at Washington, D. 
C., beginning on Tuesday, Feb. 20, 1900. Prof. Chas. D. 
Walcott, director of the United States Geolcgical Survey, is 


pounds was 373. or 20 per cent of the total output. The ex 
port business for this year (514 engines) will show a decrease of 
40, or seven per cent, as compared with last year, when 554 
locomotives were built for railroads in foreign countries. In 
1897, 386 were sent abroad, and in 1896, 309; that is, in 1897, 
31 per cent of the total was ordered for export, and in 1896, 26 
per cent, The following table shows the total number of 
locomotives built each year for the past ten years: 


Sa 2.473 1893... . + ae 
1898 ; 1,875 1892 +e. Se © ae 
Ws es « i » « RO set... 2s . . 2,165 
1896... = 1,175 1890. . "s wool 
ee >. 4 eae hs» = » <.0%0 «0 
1894. . 605 1888. . . 2,180 


As in the preceding year, a number of railroads have placed 
orders for a large number of engines at one time. The larg- 
est order was that of the Chicago & Northwestern for 112 
locomotives, given to one builder. During November and 
December orders have been placed for delivery in May, June 
and July, and ip some cases as late as August. 




















18 THE IRON TRADE REVIEW. 


QUESTIONS ABOUT CUPOLA MALLEABLES. 





. 

The following queries concerning the possibilities of mixed 
malleable and gray iron practice in the foundry are pro- 
pounded in the 7ra./esman to Mr. E. H. Putnam: 

** Do you know of any gray iron foundry plant that is mak- 
ing malleable castings in the same cupola from which it makes 
its common gray iron castings? If so, is not a different 
quality of pig iron used, and a different mixture from that 
used for gray iron? What then would be done with the sprue 
and over-iron that is left from the malleable heat? We use 
about 250 tons of malleables per year, and if the plan you 
suggest is practicable there is no good reason why we should 
not make our own malleables."’ 

As we ‘reproduced Mr. Putnam's answer to a previous 
query in the same line we give his comment on the above 
also; in view. of the increasing number of foundrymen who 
are disposed to explore the mysteries of malleable: 

“rt. I do not know of any foundry making gray iron and 
malleable castings from the same cupola at present. But, 
for a period of five years, namely, from about 1884 to 1889, I 
manufactured chilled plow castings, agricultural machinery 
and malleable iron castings, all from the same cupola and at 
one and the same heat. In doing this I found no difficulty in 
separating the gray iron from the malleable iron. As a com- 
plete separation of the two mixtures is necessary, I will ex- 
plain how this is accomplished, the more gladly as it is a rule 
of practice that will apply to many similar situations. 

‘‘Malleable iron castings are packed in heavy iron pots before 
going into the annealing oven. These pots should be made of 
very hard iron, though not so hard asis required for heavy mal, 
leable castings. It takes a good many of them to begin with, 
and they burn out, and must be replaced. The iron that is 
tapped from the cupola after the malleables are all poured- 
and before the gray iron begins to come down, may be 
poured into these pots. If, now, .all the hard iron is not out, 
pour it into pig molds. _Draw the iron from the cupola as fast 
as it melts at this. juncture, so as to be sure of draining out 
practically all of the malleable mixture before the gray iron 
mixture begins to come down. But now the question sug- 
gested to your mind is, ‘How do you check the melting pro- 
cess at this point so as to insure the melting of the malleable 
iron without also melting the succeeding charge of gray 
iron’? It is as simple as standing an egg onend. Iron will 
not melt in the cupola above a certain point upward from the 
tuyeres; and, above another point somewhat less removed, it 
melts very slowly; therefore, when you wish to separate two 
widely different mixtures of iron in the cupola, put twice (or 
more) the usual charge of coke betweenthem. Of course, 
this necessitates the burning up of extra coke to the amount 
of one or two hundred pounds; but that is a mere bagatelle as 
compared with the running of a separate cupola. 

** Much greater exactitude is required in malleable mixtures 
than for gray iron; therefore melt the former first, so as to be 
sure of its being right. Remember, also, that, though hard 
iron is said to melt with less heat, it takes a much greater 
initial heat to make it sufficiently fluid for casting purposes. I 
would advise, for a star.er, 50 per cent more fuel for mal- 
leable than for gray iron. I think this would be too much; 
but too much is immensely better than too little, as in the 
latter case you could not use the iron at all. 

“2. Yes, a very different iron mixture is used in malleable 
iron. Gray iron castings must be soft; but malleables must 
be much softer, and ductile also. This is accomplished by 

‘several chemical operations. First, in the mixture, in con- 
junction with the operation of casting, the carbon is chemi- 
cally combined with the iron. The physical evidence of this 
state is in a wholly white fracture. Then the annealing pro- 
cess affects the carbon in perhaps several ways. It may be 
that the oxygen of the ‘packing’ enters the heated iron, 
unites with some of the carbon and escapes with it in the 
shape of a gas. Perhaps, also, it changes the character of the 
carbon that remains in the casting. There is difference of 
opinion here. But neither you nor! need care a flip about 
this. It is enough for us that we know that the carbon must 
be wholly combined with the iron in the casting, or else the 
annealing process will leave the casting all honeycombed and 
‘rotten.’ Do not use any foundry iron in making mal- 
leables. Though coke iron pretty well down to the Bessemer 





December 28, 1899 


limit is used in making air furnace malleables, I do not now 
know whether this would answer in the cupola or not, but I 
shall probably be able to answer this question before long, 
About the equivalent of No 5 charcoal iron is right for light 
malleables. . 

‘3. The sprues, scrap and over-iron are used in the next 
day’s mixture. For this reason you cannot use all No. 5 iron, 
but you will probably make up a mixture from Nos. 2, 5 and 
sprue. 

‘‘As the manufacture of malleable iron is expanding very 
rapidly, and is already become one of the most important 
features of iron industry, I shall be g ad toanswer any further 
queries from any of our readers concerning the business, the 
more so since there is said to be but one malleable factory in 
the whole South, though the South consumes enough to em- 
ploy half a dozen big ones. ’ 





ACTIVITY IN LOCOMOTIVE BUILDING. 





Never before in the history of the Baldwin Locomotive 
Works has it turned out as large a product as it is doing to- 
day, and never has it employed so many men. Some idea of 
the business being done by the firm may be had from the fig- 
ures of the last two months. In October, in 26 working days, 
104 locomotives were completely built, an average of four per 
day. In November, with 25 working days, 92 locomotives 
were built and shipped. No other like establishment in the 
world has ever approximated that achievement. 

It must be borne in mind that the locomotives of today are 
very much heavier and larger than those turned out but a 
few years ago. No railroad company now orders for its main 
lines, either for freight or passenger service, a 40 or 50-ton 
engine, such as were common Io years ago; but the standard 
sizes now are from 90to120 tons. The increased size of 
freight and passengers cars and the greater length of the 
trains have compelled the building of engines large enough to 
haul them, and have also compelled the building of stronger 
bridges and the laying of heavier rails. The largest output 
of engines for any year prior to 1899 was in 1899, when the 
Baldwin works turned out 946 locomotives, or an average of 
over 78 per month. 

Only a short time ago the Baldwin works shipped 36 loco- 
motives for the African railroad, running-from Bombassa to 
Ugandi, a distance of 300 miles, where it connects with the 
Cape railroad. Ten locomotives were yesterday being made 
ready for shipment to the Beneguelma railroad, a French 
government railroad in Algeria, on the Mediterranean coast 
of Africa. These locomotives are likely to become the prin- 
cipal civilizing agent in the ‘‘unexplored’’ regions of the 
globe, as they were called on the maps of the last generation. 

The introduction of electrical machine tools has made a 
revolution in some branches of the manufacture. When two 
electric cranes were put into the erecting shop a few years 
ago, they dispensed with 300 men. One man now, by lifting 
his hand as a signal to the motorman, can at once pick upa 
smokestack or other heavy part, and set it in its place, the 
entire movement being under the direction of one will; the 
whole thing being done before he could have assembled his 
men under the former method. Inthe boring building the 
introduction uf motors to operate the lathes also made it pos- 
sible to use electric cranes, as these could not have been used 
in conjunction with the old-time shafting. It is interesting to 
note that the introduction of these labor-saving machines was 
a distinct advantage to the workmen, who now turn out more 
work and get better pay for it than before. The Baldwin 
works now employ 7,250 men.—[ Philadelphia Public Ledger. 





An Eastern comment on American Tin Plate Co. operations 
says: ‘‘ Eastern mills of American Tin Plate Co. will close 
this week for stock-taking. Some Western mills will not 


close. A representative of the American Tin Plate Co. gave 
it as his opiniun that earnings for 1899 would not be as great 
as generally anticipated by the public. The output for the 
year will not be 9,000,000 boxes, as they were unable to oper- 
ate their mills to full capacity early in the year owing to the 
Amalgamated Association restrictions. Since July the new 
schedule permitted an increase of 10 per cent in some mills 
over previous production. A factor which operated against 

rofits is that the company when starting a year ago were 

urdened with long time contracts at low prices, some of 
these contracts not being completed until recently.’’ 
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THE BRITISH IRON MARKET. 





The approach of the new year gives interest to the condi- 
tion of the iron market abroad, as bearing in a way upon the 
situation in the United States and the duration of prices pre- 
vailing. We quote below the iron market review of the Lon- 
don /ron and Coal Trades Review for Dec. 15: 

While the manufactured iron and steel trades remain in a 
very prosperous and satisfactory position, the pig iron war- 
rant market is still disorganized and prices are falling. Mak- 
ers’ quotations show little alteration however, and as they 
hold out for their own figures, and refuse to make conces- 
sions, little business has passed. For finished material the 
demand continues strong, and general activity prevails all 
round. On the Continent the situation is practically un- 
changed. 

Pig Iron.—Business is restricted by the disappointing state 
of the warrant market; but makers of pig are by no means 
disconcerted, having plenty of orderson hand. They have 
fixed upon 7os. as the quotation for No. 3 Cleveland G. M. B. 
pig iron, for both forward and prompt delivery, a price which 
consumers are naturally disinclined to pay with a falling 
market. It is noteworthy that warrants have this week 
touched a lower price than has been reported since the early 
part of September, having been 4s. 54d. below the best figure 
in November, and 8s. 5'%d. below the best price of the year. 
Forge iron is very scarce, and 68s. 6d. has been obtained for 
gray, while some makers are asking 69s. Hematite is in very 
inadequate supply, and 82s, 6d. is the price demanded for 
mixed numbers, although no business has apparently taken 
place at that figure. The exports from the Cleveland district 
up to the present time this month have been considerably 
above the average. In Barrow makers are quite unable to 
keep pace with the demand, although all the works are run- 
ning at their full capacity, and the price asked for Bessemer 
mixed numbers varies from 78s. to 80s. South Staffordshire 
pig is in great request, and users are complaining a great 
deal as to tne delay in deliveries, while in Lancashire there is 
not much business passing, and prices remain firm. 

Manufactured Iron and Steel.—The demand for finished 
material of all kinds is as keen as ever, and makers are in a 
very strong position, being comparatively indifferent to new 
orders just at present in view of the increased cost of produc- 
tion and the probability that they will be able to obtain more 
favorable terms later on. In South Staffordshire /10 10s, is 
easily obtainable for best bars, and for common iron £9 ros. 
has been refused. North Staffordshire bars are quoted at 
from £9 15s. to £10, although there is as yet no official ad- 
vance. Steelmakers are very busy, but fail to keep up with 
the requirements of consumers, and much disappointment is 
consequently occasioned. Prices show little change. Bars, 
plates, angles and ingots are all in brisk inquiry. 

Comparison of Prices.—The annexed table shows the cur- 
rent prices compared with those of the preceding week, ang 
of the egress pane last year:— 





Dec. 15, 
1898. 
IRON ORE— s. d. 
Rubio, Middlesbrough ....00......... ccc cence ees 14 9 
AEE. cnceermrecesseray coccsooes | 139 
Pottery Mine, North Staffordshire... . | 37 6 12 6 
Hematite, West Coast (at mines)............. 13 6 
PIG-IRON— 
No. 3 foundry, Middlesbrough inlet ied 44 
io ons ; 


Scotch warrants, Glasgow.......... ....... 
Hematite warrants, West Coast.......... _ 
Cold blast (foundry), South Staffs... ........... 
Welsh bematite, Cardiff....................... eine 





MANUFACTURED IRON & STEEL— £2 GIL ae t « a, 
Marked bars, South Staffordshire pecnsene coves 10 10 © 10 10 9/8 © Oo 
Common bars seems! @ 88 @1O. 20°616 20-0 
Steel Tails, ee... ee 7 oo 7 © 0/;}|4 12 6 

West Coast.. enemies . © 7 © 0!|4 12 6 

sa EARS ea LS 7 1 0O}4 12 6 

Steel angles (eng. ), ~~ san 8 © of 6 12 6 

ae 7 1§ 0/6 15 o 

Steel plates (ship), Middlesbrougi sabi 8 o 6 15 © 
Glasgow... 8 10 0/6 17 


ee Bessemer I. C. cokes, South 
Wales .. - pecheunees 








"Engineering and Shipbuilding.—These industries continue 
very actively employed in all branches, and although in the 
engineering trade new orders are not coming forward in 
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some departments as rapidly as could be wished, the work in 
hand is sufficient to keep all branches fully engaged for some 
time to come. Stationary-engine makers, who have not been 
booking work so freely lately, are now picking up contracts 
more rapidly, while machine-tool makers are very busy, hav- 
ing quite as much work offering as they can place on their 
books for anything like early delivery. Locomotive builders 
and boilermakers are very actively employed, while hydraulic 
and electrical engineers are exceptionally busy. In the ship- 
building yards there is great activity, and it is satisfactory to 
see that new orders are now being given out more freely, 
despite the prevailing high prices. 

Foreign.—On the Continent there is great activity in the 
iron and steel trades of France and Germany, but in Belgium 
the market is rather quieter for the moment, although there 
is no doubt that the lull is only temporary. There is a slight 
falling off in the demand for constructional iron in France, 
but the general condition of trade is unchanged. In Germany 
the great scarcity of pig is still a marked feature of the situa- 
tion, and manufacturers are much inconvenienced thereby. 





POWER CONSUMPTION IN MACHINE SHOPS. 





The object of a machine shop, with its array of glittering 
machines, its maze of belts and long lines of shafting, is to 
remove a certain amount of metal from the rough casting. 
The shop which will do this with the least expenditure of 
time, labor, and coal is the best shop and will net its owners 
the largest returns. It may be well to note that the two ele- 
ments of time and human labor are by far the most impor- 
tant. A good machine must do its work accurately and rapid- 
ly and must require the minimum of attendance, since the 
interest account and the pay-roll far outweigh the expense of 
power. 

Admitting this, the fact still remains that a saving of power 
is not to be despised, and will help to tip the balance in the 
right direction. One who has not given the subject special 
attention would, doubtless, be astonished to learn how smal) 
a fraction of the power generated in the engine room finds its 
way to the points of the cutting tools. Stating the case 
roughly, forthe ordinary machine shop every one hundred 
indicated horse-power of the engine may be thus distributed: 


Friction of engine... . .. +. -s 10 h. P 
FF ee ee wae 


Belts and pulleys. ........ » = 0 ee 
Empty machines ......... : ¢ sane 
Cutting metal .......-. ae él Cae 
a eee 100 h. p. 


Even this efficiency would probably be realized only when 
all the machines were working at their full capacity. The 
power required to remove the surface of metal depends on 
the nature of the material and the shape of the cutting tool. 
Cast iron consumes the least power of any of the metals in 
common use, and the harder grades of steel the most power. 
To remove a pound of cast iron per hour on an engine lathe 
will take from 0.015 to 0.030 h. p., according to the nature of 
the tool, with a safe average of 0.025, or one-fortieth ofa 
horse-power. To remove a pound of machinery steel per 
hour on the same machine will take about 0.04, or ane 
twenty-fifth of a horse-power. Average engine lathes of from 
14 to 20 inches swing will remove from ro to 20 pounds of cast 
iron per hour when cutting at full capacity, and consume 
from one-quarter to one-half a horse-power in the useful 
work. In turning machinery steel, the same machines will 
remove from 5 to 10 pounds of metal per hour, at an expen- 
diture of from one-fifth to two-fifths horse-power. 

The power expended in running the machine alone will 
depend very much on its condition. The writer has seen the 
horse-power consumption of an engine lathe increase from 
0.36 to 2.3 h. p.in a few minutes on account of the main 


spindle becoming dry. 4e power required to run the aver- 
age lathe before mentioned, when empty and in fair working 
condition, will be from 0.04 to 0.16 h. p., exclusive of coun- 
tershafts, the lower values being for slow speed, and the 
higher for fast speed. A tightening of the work between the 
centers may easily raise this to 0.30 0r o.g40h. p. If one- 
tenth of a horse-power be assumed as an average value of the 
machine friction and added to the cutting power, the total 
power consumed by an ordinary lathe will vary from three- 
tenths to six-tenths h. p., exclusive of counters and belts,— 
[Prof. C. H. Benjamin in Cassier’s Magazine. 
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OXIDE OF IRON IN CUPOLA PRACTICE. 

The effect that oxide of iron, when added in a cupola, 
would have upon the mixture, depends upon the amount of 
oxide added—upon the mixture itself—and the construction 
of the cupola, In ordinary cupola practice the oxide is to be 
avoided. When the cupola is high there may be a reducing 
action and some oxide reduced to iron. In this case there 
would be a small increase of iron, although some of the oxide 
may be reduced by the silicon in the iron, thus decreasing the 
ingredient. In the ordinary cupola the oxide is not reduced 
by the coke directly or indirectly. Some, perhaps, is re- 
duced, as Prof. Turner and Gautier say in their articles on 
silicon in foundry practice, 

Oxide of iron has a great tendency to attack, 1 might say, 
all the impurties of iron, meaning by impurities, the carbon, 
silicon, manganese, sulphur, phosphorus, etc. Oxide of iron 
plays the most important part in metallurgy in making mal- 
leable iron, wrought iron, steel, etc. In some cases oxide is 
added as.roll scales, iron ore, etc., but in very many cases it 
is formed by the air oxidizing the iron. In malleable the 
air passes over the iron and oxidizes the iron to oxide; this 
oxide acts upon the ingredients of the iron; upon the silicon 
and manganese first, then at a higher temperature upon the 
carbon. In malleable wrought iron, etc., we want to reduce 
these ingredients, but in a cupola we do not. In a furnace 
we have this oxide in contact with the iron a long time; we 
can stir it in the iron and then let the impurities rise. In the 
puddling furnace this oxide, at a lower temperature, attacks 
the silicon and is slagged off, thus leaving a white iron high 
incarbon. This action of oxide upon molten iron is abort 
the same in the cupola if it were in contact with iron long 
enough. Oxide of iron has a decided effect upon the casting, 
as it lowers the silicon. Wanting a given per cent of silicon 
in the casting, the mixture must be made higher in silicon if 
rusty scrap is used, than if it is not rusty. To use rusty 
scrap in order to bring down the silicon would be bad prac- 
tice, as the mixture could be made lower in silicon to start 
on. While in the air furnace the body of iron lies quiet and 
all impurties rise to the surface; ina cupola this is not the 
case. In a cupola the iron runs out continually, or is tapped 
often, and the oxide does not have a chance to separate, but 
mixes more or less with the iron. 

Here is the main trouble with oxide. The ladle contains 
some oxide; it acts upon the iron in the ladle and often makes 
the casting on the top side of mold full of small holes; blow 
holes with often a little, round, shot-like iron at one side. 
The iron itself is rotten. Of course, Iam presenting an ex- 
treme case, and these different signs will show up more or 
less, according to the amount of oxide present. In the cupola 
there is always more or less oxide present, and the more, the 
lower the silicon. ‘To counteract this, we add 1m the ladle, in 
the wheel foundry, some ferro-manganese. Most of this 
manganese is slagged off, combining with the impurties. 

When melting old burnt grate bars and the like, we have a 
great deal of oxideof iron. The iron melts and oxide remains. 
This acts upon the molten iron and reduces the silicon. 
Oxide of iron itself is, I might say, infusible—it is a base and 
wants to combine with something. Silica isan acid. Hence 
in a case of this kind, if sand is added, the oxide forms a 
slag, and a more fusible slag, leaving cleaner iron. This is 
all there is to Mullen’s silicated iron process, which made 
quite astir for a while. 

There is no advantage in adding sand to a grey iron mix- 
ture, unless a great deal of oxide of iron is present; then the 
sand helps to make a fusible slag. Silica or sand around the 
pig is an acid and combines with oxide of iron, limestone, 
etc., toformaslag. To get ride of this sand, limestone is 
usually added. When limestone is not used, the silica must 
combine with some other base, and as there is none, it must 
combine with the oxide of iron. Where the oxidation of the 
iron by the blast furnace forms enough oxide to combine 
with the sand to make a fusible slag, the slag runs off with- 
out lime. 
~ Slags are of different kinds. They are classified according 
to the amount of silica tothe amount of base, correctly, ac- 
cording to the amount of oxygen in each, and each has a 
different melting point. Now, whenever limestone is not 
used, the proportion of sand going into the: cupola and the 
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oxide of iron formed by the oxidation of the blast, may be 
such as to form a slag which is not easily fusible and which 
causes the cupola to work badly; while, if more oxide of iron 
were present, the slag would be more fusible and cupola work 
better, giving better satisfaction all around. In case of this 
kind, rusty scrap would do good, and the foundry foreman 
would be led to believe that the addition of oxide was a good 
thing. It surely would be until the slag was fusible. It 
would, however, be a great deal better to see that less sand 
be added, and if that could not be done, it is far safer to add 
a little limestone. Besides, lime has a great affinity for sul- 
phur. 

While oxide of iron is the greatest substance known to 
purify iron of its ingredients, it must be used at the proper 
place and in the right way. In the cupola, it is surely out 
of place for ordinary practice, and cannot be called a purifier, 
excepting in rare cases, as stated above, when limestone is 
not used and there is too much sand present.—[J. C. Mears, 
in Age of Steel. 





CoMMIssIONER GENERAL Peck has designated the Interna- 
tional Freight and Transportation Bureau of the National 
Association of Manufacturers to assist exhibitors at the Paris 
Exposition in the forwarding of their exhibits. William C. 
Barker, Produce Exchange, New York, chairman of the com- 
mittee of the association in charge of that work, states that, 
owing to the lack of storage room on the exposition grounds, 
it has been thought necessary to provide temporary storage 
facilities at the port of entry on the other side, where exhibits 
can be stored when discharged from the vessel, and held until 
wanted by the Bureau of Installation at Paris. Therefore 
the National Association of Manufacturers has arranged for 
the ocean transportation, warehousing for sufficient time and 
the transportation to the Exposition buildings for one charge, 
so that American exhibitors will know just what it is going to 
cost them for the transportation of their exhibits from the 
seaport of this country tothe Paris Exposition buildings be- 
fore shipment is made. 


On one phase of the stock market upheaval of the past 
week the Engineering and Mining Journal comments: ‘‘ An 
element which certainly added to the trouble has been the 
lack of definite knowledge. The holder of stock in a company 
which makes full and careful reports is not likely to be carried 
away in a temporary scare; he knows just where he stands 
and what his stock is really worth, and he will not part with 
it for less, nor will he be seriously disturbed by a temporary 
fall in quotations. On the other hand, if the knowledge he 
ought to have is carefully kept from him, he and his company 
are both sufferers. The stock may be sold at a sacrifice and 
the company loses credit. ‘Blind pool’ tactics may answer 
in a boom period for a time, but they are sure to bring trouble 
in the end; and with each recurrence of disaster investors 
become more and more impressed with this fact.’’ 





Ir has been frequently stated that the charter of the Car- 
negie Steel Co., Ltd., will expire by limitation in Jan., 1900, 
but from information that we regard as entirely trustworthy 
we are enabled to state that the charter does not expire until 
April 1, tg01. The limited partnership of Carnegie Brothers 
& Co., with a capital of $5,000,000, was formed on April 1, 
1881. On July 1, 1892, notice of an increase of the capital 
stock was filed, with a change of name of the Carnegie Steel 
Co., Ltd., and purchasing the work and business of the firm 
of Carnegie, Phipps & Co. and other allied interests. This 
was still a limited partnership, which must expire by the 
limitation of 20 years attaching the old firm of Carnegie 
Brothers & Co.—| Bulletin. 





A neat leather cardcase has been sent out by L. K. Hirsch, 
of the Rookery, Chicago, to his customers. It will be sent to 
any one asking for it. L. K. Hirsch is a large dealer in 
scrap iron and steel of all kinds, and makes a specialty of old 
steel rails for relaying. On page 2 of this issue is a list of 
some material which he offers for prompt shipment. Mr. 
Hirsch has at all times a large stock of material on hand and 
can make quick shipments on large orders. 
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: Besides delivering water 
as hot as exhaust steam 
can make it, and giving 
real purification these 
heaters are 


T= a 
1] COCHRANE HEATER 


Cochrane Heaters 


Unlike Blue Beard’s celebrated door, the openings for gaining access 
to the interior of COCHRANE NBATERS are intended to be Opened, 
and, therefore, they are made of large size, with convenient fastenings, 
the idea being to prevent scale forming matter from going into boilers, 
and then to make the appliance in which the settlement and deposit oc. 
cur far easier to clean than any boiler could possibly be. 

Some hundreds of thousands of horse power of COCHRANE HEATERS 
are demonstrating in —— dav service that it is possible to greatly im- 
prove any boiler feed supply, no matter how bad. This to remind you 
that we have not forgotten the other points that goto make up a really 











“EASY TO CLEAN” 
— 














good feed-water heater and purifier. 


HARRISON SAFETY BOILER WORKS, 
Clearfield & 17th Streets, 


We shall be pleased to receive your inquiries, 
with particulars of your requirements. 


PHILADELPHIA, PA. 
































INDUSTRIAL SUMMARY. 





(if are in need of machinery of any description, please notify 7/- 
Iron Review, and we will put you in communication with our 
advertisers at once.) 


New Buyers in the Market, and Some of Their Wants :— 

The City Forge & Iron Works, Dayton, O., Andrew Plocher 
proprietor, are in the market for a wire crimping machine. 

Frank F. Porter, 317 West 63rd st., Chicago, isin the mar- 
ket for a six h. p. gas or gasoline engine; one No. 6 Barnes 
lathe, foot power, 8-foot bed; one Sampso’s sheet metal 
punch; one Green River or Buffalo drill. All must be in 
good condition and low priced for cash. 





Fires and Accidents :— 

The Fayetteville (Ark.) Foundry & Machine Shops were 
burned Dec. 16. The foundry will be rebuilt at once. 

The machine shops of the Long Island Railroad on New- 
town Creek, in the Hunter's Point section of Queens Bor- 
ough, N. Y., were destroyed by fire Dec. 15. The building 
was filled with valuable machinery. Loss, $15,000 to $20,000- 


Fire last week destroyed five houses belonging to the Na™ 


tional Tin Plate Co. at Monessen, Pa., and injured a number 
of others. It is stated that the property was not insured. 
The loss is estimated at about $15,000. 





New Construction :— 

Plans for the plant the Louisville Bolt & Iron Co. will erect 
at Louisville, Ky., call for forge, threading, packing, and ship- 
ping departments and boiler and engine rooms. Plant will 
be one story and of brick or corrugated iron. 

John Teetzle, of Ottawa, Ill., is figuring on removing to 
Marengo, Ill., and building a $5,000 plant for pumps and 
windmills. 

The Illinois Car & Equipment Co., Chicago, is planning 
for a new steel shop for the manufacture of pressed steel cars, 
to be added to its plant at Hegewisch. It will be equipped 
with pneumatic riveters, electric cranes, presses, punches and 
shears. 

It is reported at Chicago that the Emlyn Iron Works, whose 
stockholders are unknown, but some of whom are said to 
have been connected with the iron trade for years, has con- 
tracted with East Chicago, Ind., land companies for 13 acres 
and will build a mill for the production of merchant iron and 
steel. The site adjoins that of the Republic Iron & Steel 
Co.’s plant. 

Work on the big pipe mill which will be erected at Colum- 
bia, Pa., by the Atlantic Iron & Steel Co., will begin soon, 
and it is expected to have the plant in full operation in six 
months. 

Work is rapidly progressing on the plant of the Maryland 
Car Wheel Works at Curtis Bay, Baltimore, and it is expected 
that operations will be begur soon. 

M. Hanna, of Madisonville, Ky., is erecting a foundry at 
Earlington, Ky. 

The Inland Steel Co, of Chicago, has purchased a 20 acre 
site in Tonawanda, N. Y., near Buffalo, and will begin at 
once the erection of a mill which will employ between 300 and 


goo men. The officials of the company say that the Chicago 
plant will be operated as usual, and that the increase of busi- 
ness has made the new plant necessary. It is expected that 
it will be ready for operation by next fall. 

A project for a malleable iron plant is being canvassed at 
La Crosse, Wis. 

At Cincinnati a permit has just been issued for a $17,000 
plant for the Haven Malleable Casting Co. 

It is announced that the Pennsylvania Road will build re- 
pair shops for the Cambria and Clearfield division at Cresson, 
Pa. Shops will also be built at South Fork to repair coal cars 
on the Berwind-White Co.’s extension into Somerset county. 

The Boffalo, Rochester & Pittsburg will erect extensive 
repair shops at Dubois, Pa. 

Fraser & Chalmers, 12th st. and Washtenaw ave,, Chicago 
are receiving estimates for the construction of a large ma- 
chine shop in connection with their plant at that location. It 
will be one-story, about 4o feet high, will extend over an area 
of 204x60 feet, and will be built of brick and stone. 


The Pittsburg District :— 

It is reported that the Apollo Iron & Steel Co. plant at 
Apollo, Pa., will be put in operation shortly after the first of 
the year. 

At the annual convention of the Western Pennsylvania 
Central Mining Institute the following officers were elected: 
President, Thos. B. De Armit; vice-president, Charles Con- 
nor; secretary-treasurer, James Black; auditors, John Britt 
and Reuben Street. Mr. F. Z. Schellenberg is the retiring 
Q resident. 

It is reported that the new move to consolidate the bath 
tub manufacturers is nearing a successful termination. 

The Park Steel Co., Pittsburg, has purchased 50 acres of 
land at West Elizabeth, up the Monongahela river from Pitts- 
burg. and will remove thither the plant in Pittsburg, which 
stands on ground the lease on which expires in 1901. Op- 
tions on some adjoining land at West Elizabeth have also 
been taken but not closed yet. The price paid for the so 
acres was about $1,000 an acre 

The new American Foundry & Pipe Co. which is about to 
apply for a charter expects to manufacture soil pipe at the 
Price Foundry, Jeannette, Pa. Wm. B. Scaife is one of the 
incorporators. 

The Riter-Conley Mfg. Co. will begin work this week on the 
construction of a blast furnace for the American Steel & Wire 
Co. This is one of the two furnaces for which the company 
placed orders last August. It will be 23x100 feet in dimen- 
sions, with four hot-blast stoves, and a chimney, 200 feet 
high. 

The Fischer Foundry & Machine Co., engine builders, of 
the South Side, Pittsburg, will erect a large addition to its 
present machine shop and install some new tools, which will 
considerably increase the output. The new building will be 
of iron and steel construction, covered with corrugated sid- 
ing, and will be 75x150 feet in size. It will be equipped with 
electric motors for driving all the machinery. The electric 
equipment has been purchased from the Bullock Electric Mfg. 
Co,, Cincinnati, and the General Electric Co., Schenectady, 
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N. Y. Two 25-ton and one 1o- ton electric traveling cranes, 
designed by the firm, will also be installed. 





General Industrial Notes:— 

The Stewart Iron Co.'s blast furnace at Sharon, Pa., has 
resumed, after being out three months for repairs. 

H. Bickford, of Lakeport, N. H., menufacturer of boring 
and turning mills, has been full of orders since the comple- 
tion of the improvements and additions to his plant and equip- 
ment a few months since. 

It is reported that Salem, O, has offered to take $30,000 
stock and give a site to the Ohio Steel Mfg. Co., composed of 
Canton capitalists largely, but not satisfied with the induce- 
ments given it to locate at Canton. 
™ The directors of the Diamond Steel Co., Wilmington, Dela., 
have declared a dividend of 4 per cent on the paid-up capital 
of the company, payable Jan. 22. 

The Davies Casting Machine Co., of Sharpsville, Pa , have 
received an order for one of their machines for the blast fur- 
nace of the Shenango Furnace Co., at Sharpsville, Pa. 

The Rarig Engineering Co., Columbus, O., has the contract 
for two engines for the Thomas, Ala., furnaces of the Repub- 
lic Iron & Steel Co. The engines will be of the cross com- 
pound staple type, with a new design air valve, and will re- 
quire 750 tons of iron for their construction. Each engine 
will be 45 to so feet high, with a flywheel weighing 80 tons 
and 24 feet in diameter. They will be delivered in eight 
months. 

The Moline Plow Co., Moline, IIL, 
thoroughly modern foundry last week. 

The Central Steel Co. is expected to start up the Premier 
steel plant at Indianapolis, Ind., this week. 

Philadelphia Furnace at Florence, Ala., starts this week. 

At Sioux City, Ia., the consolidation is announced of the 
Sioux Iron Works and the Norfolk (Neb.) Foundry & Mfg. Co. 
The consvlidated company will be known as the Sioux City 


moved into its new and 


SN aie Saws 


equipped with automatic or gravity feed 
for cutting tool steel and all softer 
metals. 


It you need a cheap saw of 
small capacity write us. 






MADE IN FOUR STYLES. 


Foundry & Mfg. Co. and will continue the operation of the 
Norfolk plant. E. A. Bullock will be president of the new 
company and Milton Perry Smith, of Sioux City, secretary 
and treasurer. 

It is stated by Manager A. S. Matheson that the Youngs- 
town plant of the National Tube Co. will receive improve- 
ments adding 50 per cent to its output. New gas producers 
and new furnaces will be added. 

The plant of the Bridgewater Iron Works Co., Bridgewater, 
Mass., which comprises 15 acres of land and 12 buildings 
containing a floor space of 140,000 square feet, has been sold 
to the Stanley Iron Works, of New Britain, Conn. 

The business of Howell & Saxton, iron founders, who for 
40 years have been in operation in Brooklyn, N. Y., bas been 
purchased by the Eagle Iron Works Co., of Brooklyn, Jacob 
May, president. 





. M. & St P. car shops at 
The plant will be 


Tue loss by the burning of the C 
Dubuque, Ia., last week was donate. 
rebuilt. 





Tue Pittsburg Improvement Co. will lay out a new town to 
be known as South Sharon, for the Sharon (Pa.) Steel Co. 





Tue Lidgerwood Mfg. Co., of New York, has sent to Mexico 
two mining hoists. The firm is also making a number of 
other foreign shipments, which must be completed before 
the end of the year. The demand from Mexico this season 
for its specialties has been extensive. 

Tue English Electrical Mfg. Co. is building under the 
supervision of Sidney H. Short a factory at Preston, Eng., 
with a capacity for turning out 2 ooo railway motors and about 
50,000 horse-power of dynamos per annum. The company 
has already booked orders including one from France for 800 
motors for distribution throughout the Continent of Europe. 
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the next six months. 
their requirements may be. 
numerous others. 


coke producing districts. 
Please write for quotations. 





St. Louis, 


Ciaciaaati. 
Chicago. 


Buffalo. 
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If present conditions continue there will be a scarcity of foundry irons during 
In anticipation of the wants of our friends we have greatly 
enlarged our list of furnace connections and are ready to take care of all, 


We are agents for forty different brands of pig iron and are prepared to furnish 
We represent the best makes of 72 hour foundry coke in the 


Philadelphia, 
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Rogers, Brown & Co. 


Pittsburg. 
Boston, 
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Birmingham. 
New York, 
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MOUNT SAVAGE FIRE BRICK. 


TINION MINING CO. 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


-# GOVERNMENT ¢ STANDARD. 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
The Firet Manufactory of ite Kind in the U. S. 
Home Office and Works:—-MOUNT SAVACE, Allezanv County, Md. 


Branch Offices :—Ne. | Breadway, New York, N. Y.; Land Title Bidg., Broad & Chestnut Sts., Philadelphia, Pa.; Fergesen Bleck 
Pittsburgh °e. Stewe, Fuller & Ce., 249 Arcade, Cleveland, Ohle; N. A. Williams Co., 219 E. Washington St., Chicago, Il, 


Me |THE RIVERSIDE FOUNDRY CO., Cleveland, 0. 


Wire Roves, RNERSDL & FOUNDRY £9 
Manilla Rones, , \SANDSSICHILLED 


Siti aLER — mT how. | R 0 I LS 


THE IRONSIDES co.umsus, o., 
COMPANY, U.8. A. 




















CLEVELANDO,O. 


| 
vnspmearaarecace™ (MER rere CASTINGS sti 








CHILLED AND HARD GUIDES A SPEOIALTY. 








“OTIS” FIRE-BOX PLATES A SPECIALTY. 


kindly mention this paper. 
Flange Plates, Ship Plates Tank Plates, Steel Car Axles 
and Forgings of all Kinds, 


O y ; Ss Steel Castings ffom 100 td 75,000 lbs. 
| Office and Works, CLEVELAND, OHIO. 
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VMALLEABLE 


HICH GRADE CASTINGS. QUICK DELIVERIES. 
BUHL MALLEABLE CoO., Detroit, Mich. 


pneapeaaenaneeetnensetenseneceteeteahemeacenen eneacesraramamnes es aracenrncas menemnanratcattanae na tneniaapenertamaaneEEe ae 








Agencies: NEW YORK, 97 Cedar St. CHICAGO, Old Colony Bidg. 
ST. LOUIS, 516 N. Third St. WASHINGTON, Kellogg Bidg. 
MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock,.154-156 First St. 

















a 
The British Thomson-Houston Electric Co. is planning to on some of them within the next three or four months. A\l- 
erect near Rugby, Eag., a $2,500,000 plant, equipped with though the industrial stocks are in a measure passing through 
American machinery. Ia electrical apparatus for railroad an experimental stage, there are many people who are firm 
purposes the British market is active, and there is a brisk de- believers in their present as well as their prospective worth. 
mand throughout England for smaller types of dynamos for After the leading industrial companies have fully demon- 
industrial purposes and for electric lighting. The British strated their ability to pay substaritial dividends, it is held in 
Western Electric Co. is said to be booking many orders for certain quarters that it will serve as a pivotal point on which 
small electric appliances. From London it is reported that values of very many of them will gradually swing to a much 
American trolley cars are being adopted all over ‘Europe. higher level. The value of a stock is, or ought to be, based 
Contracts: for some 1,500 cars for*various European electric on its ability to pay dividends, is the argument presented in 
nage will be closed early in 1900. Twelve hundred cars will favor of the industrial group, and in time it is predicted that 

e required for Great Britain and France. Purchases wil! be this rule will work just as well with an industrial as it does now, 
made for the equipment of the Barcelona and Bilbao street generally speaking, with a railroad stock.— {Wall Street 
railways. At least 300 trolley cars will be required on these Journal. 
roads. BPS SP 

REDUCED FARES 

Accorpinc to the opinion of many people the disposition on Via Pensylvania Lines for Christmas and New Year 
the part of buyers of stocks to take advantage of the low Holidays. 
priced steel securities is due more than anything else to the Excursion tickets will be sold Dec. 23d, 24th, 25th, 30th 


entire probability that substantial dividends will be disbursed and 31st, 1899, and Jan. 1st, 1900, via Pennsylvania [ines 














24 THE IRON TRADE REVIEW. 





December 28, 1899 











U. BAIRD MACHINERY CoO., 


PITTSBURC, PA., '24-!26 First Ave. 
Machine Tools and Supplies. 


423-425 Water St., 





an 











Send for list of 
Second-hand Tools. 





THE BEsT 
AND THE 


=" BRIER HILL 
PORTLAND — 
CEMENT. 


The Brier Hill Iron & Coal Co., 
YOUNGSTOWN, O. 


CUPOLA BRICK, 





MINING MACHINERY’ 


HICH CRADE HOISTINC ENCINE . 


WEBSTER, CAMP & LANE MACHINE CO., Akron, Ohio, 








Conestoga Building, EDWARD E. ERIKSON, PITTSBURG, PA. 


Regenerative Gas Furnaces and Water Seal Gas Producers. 
wgaaNo SMOKE. 





Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 


KENTUCKY FIRE BRICK WORKS. |:"" 





FIREBRICK, KY. 


Ore and Goal Handling Machinery 


For Blast Furnaces. Docks and Mines. 








Denison, Prior & Co., 


BANKERS AND BROKERS, 
309-312 Garfield Building, Cleveland, 0., 
offer unsurpassed facilities for transactions 
in the iron and steel stocks, either listed or 

unlisted. 

Private wire connections with New York, 
Chicago, Boston, St. Louis and Philadel- 
phia. 





Long Distance Telephone M. 1138. 
Correspondence Solicited. 


“NOMS SHHOM 134318 
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WE HAVE... 


BEAMS 


‘and 


CHANNELS 


in stock and can cut and ship promptly. 


MACBETH & CO., 


CLEVELAND, Oo. 


Telephone West 131 


CHAS TAYLOR’S SONS CO. 


Manoafactorers of 


FIRE BRICK and ENAMELED BRICK. 











Eire BRC rk... 


SHAPEWORK OUR SPECIALTY. 
CINCINNATI, O. 


Workers of Carter County (Kentucky) 


FIRE BRICK 











BRANDS: SUITABLE FOR Clay 
Co. K. CROWN. Furnace, Malleabie, Mill, Foundry : 
Oo. K. and Lime Kiln Work. " . 
A. OAK HILL FIRE BRICK AND COAL co., "© Molder’s Text Book, Price $2.50 “we 


OAK MILL, OMIO. 











PROENI 








HORSE SHOES=ARE THE | 
BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 














account Christmas and New Year Holidays. The rate for 
adults will not be less than 30 cents, nor less than 15 cents for 
children. Tickets will be good returning until Jan. 2, 1900, 
inclusive. For details about fares, time of trains, etc., call on 
or address C. L. Kimball, Assistant General Passenger Agent, 
Cleveland, O. 








- Low Holiday Rates via C. T. & V. R. R. 
Tickets on sale Dec. 23, 24, 25, 30, 31, 1899. and Jan. rst, 
1900; good returning to and including Jan. 2nd, 1900. For 
particulars call on C. ‘I. & V. agents, or address, J. E. Gal- 
braith, Traffic Manager, Cleveland, O. 





Home Seekers’ Excursions. 
For information about reduced fares, through time, and 


PHOENIX HORSE SHOE CO., POUGHKEEPSIE, N. Y.--JOLIET, Lt. 











South and West apply to Pennsylvania Lines Ticket Agents. 





Tourist Tickets to Florida and Winter Resorts in the South. 


Ticket agents of the Pennsylvania lines will answer inquir- 
ies about low fares to Florida and winter resorts in the South. 
Full information concerning Tourist Tickets, time tables, 
etc., will be furnished free. Persons contemplating a South- 
ern trip may secure valuable information on the subject by 
meérely inquiring of the nearest representative of the Penn- 


sylvania Lines, or by addressing C. L. Kimball, Assistant 
eneral Passenger Agent, Cleveland, O. Say where and 
when you wish to go, how many will be in the party, starting 
point, etc., and you will be promptly posted. The inquiry 
will not cost much effort—it will save considerable bother in 
arranging details, as they will be looked after gratis. 
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HAYS 
LADLE 





~ CARRIER 


will save a large 
reentage of the 
abor in carrying 
iron around the 
shop. Write 


Miller & Hays, 


care 


Aultman, 
Miller & Co., 


ae AKRON: 














FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 
CORROSIVE QUALITIES, 


Castings and Propeller Wheels 


MADE FROM 


PARSONS MANGANESE BRONZE 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS, 


SOLE MAKERS 


Tue WitLiam Gramp & Sons 


Ship and Engine Building Company, 
PHILADELPHIA, PA. 





THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 


Dredges, Steam Shovels, Excavating Machinery, Steam and 
Z ’ Electric and Locomotive Cranes, Centrifugal Pumps, with 
a ee Simple, Compound or Triple Expansion Engines, Plie Drivers 
age inbiteeto——— Xe Wrecking Cars, Placer Mining Machines. 


SOUTH MILWAUKEE, wis. 


We Claim The Following Merits or Janking Bros.’ Valves 


Be Manufactured of the best Steam Metal. 
- No regrinding, therefore not constant y, wearing out the Seat of the Valves. 
a JENKINS DISC, which is suitable for all Pressures of Steam, Oi! and 
Ac s 
4, The Easiest Repaired, and all parts Interchangeable. 
& Every Valve Tested before leaving the factory. (a 
. ALL GENUINE stamped with Trade Mark, 


JENKINS BROTHERS, NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 


Subscribe for the Iron Trade Review, $3.00 per year. 














J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 


F. B. ALLEN, Second Vice-President. 


J]. B. PIERCE, Secretary and Treas, } 





BURWELL & BRIGGS, General Agente, 2 opdss 
Clark Bidg., 208 Superior St., Clevelan 


Cc. A. rgd ol Chi r, ty Clark 
widg.- 204 Superior St. Cleveland, O. 


J. EB. WOLCOTT, t, g2 and 33 Clark 
Bidg., 208 yo fo. St., Cleveland, oO 


FRASER & CHALMERS, 


556 Washtenaw Ave,, 
CHICAGO, ILL. 





pressors , 
Perforated 
Metals, 
Comet Rock 
Crushers, 
Mining and 
Ore Treating 
Machinery. 
Nz 
“> 





Sole Makers of RIEDLER PUMPS. 





WHAT HAVE YOU 
in Special Industrial Machinery? 
We have constant inguiries for special 
American machinery for the European 


market Something new and without 
competition. Our facilities for placing 
same are unequalled. Offices, London, 
Paris, Berlin, etc. Gro. D. Morrart Co.,, 


Monadnock Block, Chicago, Il, 


Mention this Paper 





FOR 

ARTISTIC 
PRINTING 
WRITE 

THE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 
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Ch ucki ng We build these 


in two sizes, 22- 
Lathes. inch and 36-inch 
swing. © This il- 
lustration shows the Machine having facing 
"attachment. 
‘We are also builders of a complete line of 


tools for Machine Shop Equipment. 





36-INCH CHUCKING LATHE. 


THE AMERICAN TOOL WORKS COMPANY, 


WORKS: CINCINNATI, U. S&S. A. 


New York Office: 120 Broadway, Geo. Place, Agent. Chicago Store: 68-70 South Canal Street, 
Boston Store: 36 Federal Street. 
Philadelphia: The Fairbanks Co. Baltimore : The Fairbanks Co. New Orleans: The Fairbanks Co. 
Cleveland: The Strong Carlisle & Hammond Co. 
London: Alfred Herbert, Ltd., 7 Leonard St., Finsbury: E. C. is: tyres & Ci rari 
Coventry: Alfred Herbert, Ltd. a pags ony — gga = wn 
Berlin: de Fries & Co., Act. Ges., Kloster Strasse 13-15. RE ae PUES & WR, At SS,, MECUSNUSCR GASES 9. 
Dusseldorf: de Fries & Co.,. Act. Ges., Graf Adolf. Strasse Antwerp: Nyssens Fréres, 33 Rue des Peignes. 
§3-87. Moscow: Alfred Sucken. 





PEDRICK & AYER CO., Privapetpnia, pa. 
AIR COMPRESSORS, 


Compressed Air Riveters, 


Hoists,Cranes and other Tools 
FOR SHOP, YARD AND FOUNDRY USE. 


Our newline of Caskey Pneumatic Riveters comprise several 
styles and sizes and are adapted for any kind of work. These 
Riveters secure the maximum pressure on a rivet with as lit- 
tle weight in the machine as possible. They work rapidly, 
without jar or shock, and give a uniform pressure on every rivet. 


SPECIAL STYLES BUILT TO ORDER. 
caskey \Wae MANNING, MAXWELL & MOORE, ‘ole sates acenrs, 
RIVETER. aE 85, 87, 89 Liberty St., NEW YORK. 
Chicago: 22-24-26 S. Canal St. Pittsburgh: Park Building. 
Cleveland: 26 S. Water St. 


SEND FOR CATALOGUE. 








H, M. BRACKENRIDGI : 0. C, CAMP, James H. BAKER 
President Sec’y and Treas V. Prest. & Gen'l Manager 
JAS. H. BAKER MFC. CoO., When writing to advertisers 
iginat f BAKER WA H A AK AIN, y 
Originator o GOW HARDWARE, BAKER CHAIN, EITC : please mention The Iron 


Park Bullding, P TTSBURC, PA., U. S.A. 


Wagon Hardware, FORCINCS. eer Trade Review. 


Cable Address: FORGINGS, PITTSBURGH. 











Now ts the time for you to The Iron Trade Review is the 


The man who whispers down a well, | b . 
. est trade advertising m 
spread out. About-the things he has to sell, ‘in the Central West 8 edium 
Extend your business and — t reap we — o— ais Has the largest paid circula- 
create a demand for your de- . <y tgiet 10 Climbs @ tree and—0! | iation in its territory. 
Ss.— x. 


vices in new fields. WRITE FOR RATES. 
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FOR CAR WORK 


and all malleable work there are no 
stronger or more satisfactory irons than 


" Pioneer,” “Antrim,” “Elk Rapids” 


LAKE SUPERIOR CHARCOAL IRON. 


Superior Charcoal Iron Co., 
911, 912, 9IS Michigan Trust Bida., 





os CRAND RAPIDS, MICH. S 








IN 13°11), ee) A304. ee?) en '1 8) 9) A ny 
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—— _| FOUR-NIGHT. 


ennsylvania [,ines. 


Foot of Ban! Street. 


| TioxeT OFFices Euclid Av., Woodlana 
4°. and. Weddelt foune Br Gerenat Trace 

















*Daily + 
xDaily except Saturday. {Saturdays only. 
FRoM CLEVELAND TO LEAVE ARRIVE 
Pittsburgh and Bellaire... am f1r2:10 
| Salem and Pittsburg................. a Son t 8:30 — 
oe, Bellaire and East...¢ 3:10 pm ¢ 6:25 pm 
| Philadeiphi aand New York.....* 2:10 pm *11:30 am 
| Baltimore and Washington...... * 2:10 pm *11:30 am 
Alliance and Pittsburgh........... * 2:10 pm °11:30 am 
| Ravenna and Alliance................ *s 10pm * 8:35 am 
Philadelphia and New Vork.....*1::10 pm * 4:30 am 
Baltimore and Washington...... *II:10 pm * 4:30 am 
Alliance and Pittsburgh... --*11I:10 pm * 4:30 am 
Mt. Vernon and Pan-Handle Route 
| From CLEVELAND TO LEAVE ARRIVE 
| Columbus and oy panumenl * 8:35 am * 5:40 pm 
| Indianapolis and St. L... .-* 8:35 am * 5:40 pm 
Millersburg and Akron... sesenes oat 3:30 pm 12:10 pm 
Col., Cin., Ind. & St. L... .x740pm *%7:g0am 


with perfectly correct teeth cannot be 


cast or turned up with ordinary ma- 
BEVEL GEARS —. s. FIX SONS’ 
We plane the teethin gears we handle STEAM TUBE WELDING WORKS 


aud guaran‘ee them theoretically correct. Our machinery enables us to turn out 
such bevels up to eight feet in diameter Manufacturers of reworked boiler tubes 


We would like to have your work and solicit correspondence. Good second-hand tubes bought. 


R. D. NUTTALL CO., Allegheny, Pa. | CLEVELAND, O. 


The VAN DORN & DUTTON CO., 


General Machinists and Engineers, 
1796 East Madison Abdbe., CLEVELAND, O. 


(jears and Pinions. 


We make Gears of Steel, Malleable Iron, Cast Iron, 
Brass and Rawhide, and furnish them complete or 
cut as desired. 


Gear Cutting of All Descriptions. 


Material‘and workmanship the best. 
Write us for estimate and prices. 


Pittsburg Feed Water Heaters and Purifiers, 



































I RON (Schlieper Patents). 
Sweet’s Steam Seperators, Ashton Pop Safety Valves, 
TR ADE and Steam Gauges, Bonar Oll Filters, 
Bonar Gauge Cocks, Steam Appliances of all Kinds. 


REVIEW 


Is an increasingly valuable medium 


os lewnentpedy S- - ~gadiag Subscribe for The IRON TRADE REVIEW, $3 per year. 


THE HOOVEN, OWENS & RENTSCHLER CoO.. Hamilton, O. 
Hamilton Corliss Engines. 


Enzines for Rolling Mills, 
Electric Railways and 
Electric Lihat. 





JAMES BONAR &CO., I116 Carnegie Bidg., Pittsburg, Pa. 

















Engines of all Sizes and 
for all purposes. 





46 South Canal 8t., Caicaco. 
and 41 Cortlandt 8t., New Yor. 
me a PITTeRUROE, Pa. 
uilding, Sr. fame, Mo. 
oon MOORE & CO., San Pramcigco, Cat. 
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Punches, Dies, Metal Stamping 
STEEL, BRASS, copran. ALUMINUM, 
GERMAN SILVER, ETC. 


Send sample or sketch for prices. Novelties 
and patented articles made by contract. 


E. KONICSLOW & BRO., 
310-312 Seneca 8t., Cleveland, O. 
SKINNER CHUCK CO. 


| | Machinery re Poning Wie 
By Compression or Cold Swaging. 
Chas. H. Besley & Co., to N. enanen aaa 
DAVIS MACHINE CO. 


Especially adapted to Pointing 
P, 
HESTER, N. Y., U.S. 










Wire Rodsand Wire for Drawing. 
+ machines or information, 
ress 


Ss. W. COODYEAR, 


Waterbury, Conn. 


In dentand Univer- 
sal Chucks, Combination 
Lathe Chucks, with pt. 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 
Send for Catalogue. 














THEW 











CUTTING OFF 


MACHINES. 





ELECTRO- 
TYPING --: 


We are particularly adept in mechanical 
wood engraving. Also make a specialty 
of fine half-tone photo engraving. Should 
be pleased to mail examples of our work 
on request. 


Covert Mfg. Co., 


oERey West Troy, N. Y, 


DERBY SNAP, 


With Plated Rust Proof and 
Guarded Spring. 


“THE LATEST AND BEST.” 


For Sale by all Jobbers at Manufactur- 
ers’ Prices, 


CLEVELAND 











The Chemical Analysis of Iron. 


A Complete Account ofall the best-known 
Methods for the Analysis of Iron, Steel, 
Pig Iron, Iron Ore, Lime-stone, Slag, 
Clay, Sand, Coal, Coke, and Furnace 
and Producer Gas. By ANDREW ALEX- 
ANDER Biarr. New (Third) Edition. 
Illustrated. 8vo. Half Morocco, $4. 
The reputation which this book has won for it 


self in the estimation of analytical chemists will 
be increased by the mauy improvements in the 
Third Bdition. 


Sent postpaid on receipt of price by 
THE IRON TRADE REVIEW CO., 
27 Vincent St., Cleveland, O. 
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New York Office, 139 Center Street. 


The well merited reputation attained by our goods is our guarantee of their superiority. If you 
cannot get them of your dealer send to us for catalogue and prices. 








i; STEEL BALL 
MACHINE CRANK 
HANDLES. 


Turned from solid steel, manufactured Our recent fire losses have been 
with key ways or ready for tapping, and adjusted, and our plant is 
in any special sizes or shapes. Three again in motion. Orders will 
styles of stock handles are made, two of have our prompt attention 
which are shown. The firstis an ordinary . 
two-ball lever, ready for tapping, fitted Designers’ and Builders’ special 
with set collar. The second isa handle |tools, machinery and forgings, 
adapted for tail stock center tightener and screw machine specialties 


on lathes. Write 
THE NORWOOD BICYCLE Co., 
Cincinnati, O. 















a) ‘wm 
save belting, and save wear and | 
tear on machinery—if they're 
BALL good ball bearings. 
A good ball Senemng is a bear- Cleveland 
ing in which each ball is just | 
exactly the same size as every Ball & Screw 
other ball—perfectly round, per- Com an 
fectly smooth, highly polished 
and of just the right degree of p Y; 
hardness and toughness. 
We make large Balls for the 
SAVE bearings of heavy machinery, and 446 Clevejand, 
every ball we sell has these quali- 
ties. We havea system of testing Arcade, Ohio. 
U. S. A. 


which makes it practically im- 
possible for anything but a per- 
fect ball to get through, and 

5 you're safe when you buy _balls of “Se 
us. 


THE AMERICAN PNEUMATIC TOOL 60., 


844 Washington St., New York City. 


PNEUMATIC 


For Chipping, Calking and Beading 


TOOLS 


If you want a pneumatic tool 
which will calka six foot boiler. 
% in. stock, 3 courses, all circular 
and horizontal seams, both heads, and bead all tubes in less than s hours with 60 
lbs. air pressure. (Kendall & Sons, Cambridgeport, Mass., caulked a six foot boiler 
to 150 test in 2 hours and forty-five minutes.) 


ORDER OUR “‘F’’ TOOL. 


If you want a tool which will calk upto1r\ in. and will chi in - i 
order our “G” Tool. We ship on to » ed trial with guarantee, - mee Es SS SO GSE 

















IT’S VOLUME OF WORK. KOWADAYS 


that brings profits. Doing work well isn’t 
enough, it must be done well and quickly to be 
done profitably. 

A Bickford Radial will do more work than 
any other radial drill to increase the output of 
your shop—will do more work in a given time, 
and will do it better and easier, just because it 
has special labor saving features that are found 
in no other. 

For printed proof, address 

| 


THE BICKFORD DRILL & TOOL CO., 
Cincinnati, Ohio, U. S. A. 


—_ 
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— " , - aos. Giamenetnhes Cite dae es se - 
THE STRUTHERS IRON & STEEL COMPANY, 


STRUTHERS, OHIO. 


eae eee L eS 


Of the Very Highest Quality Only, Galvanized, Cold Rolled, Roofing and Corrugating. Soft Sheets for 
Stamping Purposes, both Bessemer and Open Hearth. 


Aaa ees 


Our Galvanized Sheets are smoothly coated. No rough edges, soft an “spe wecially adapted for Cornice and Eave Trough Work, 
THERE ARE NO BETTER SHE ETS MADE. We have our own Sheet Ba r Mill and « ship promptly 
odd sizes and gauges for c« crapating and ra ~~ ig purposes, 
Capacity 15,000 Tons Per ieeinciinn. ¢ 








AETNA-STAN DARD IF RON & STEEL COMPANY 
eneral Office 
piG IROW =}>) | Ye] a 10)>) me) er rsas 


"STEEL BILLETS encoous ai . 


SALES OFFICES 





cSiBE BUILD'G DAVIS ST. 





Oglebay, Norton & Co.,| The Originators and Only Makers of Inspected Foundry Pig Irons. 


LAKE SUPERIOR IRON ORES. | CLINTON and HECTOR 


neve" eateevn, INSPECTED FOUNDRY IRONS 


—— FOR——_ 















































7 SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 
Pickands, ANONACHORED BY 
CLINTON IRON & STEEL CO. 
Mather & Co., FURNACES AND GENERAL OFFICES: NEW YORK OFFICE: 
Pittsburgh, Pa. Ne. 15 Cortlandt St. 
IRON ORE, LAKE SUPERIOR CONSOLIDATED IRON MINES. 
PIC IRON AND 
na HIGH GRADE MISSABE ORES. 
=": Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
CLEVELAND, OCLEBAY, NORTON & CO., Saies Agents - Cleveland, Ohio. 
— The Cleveland Terminal & Valley R. R. Co 
MA HANNA & 00, bo 
‘ ! Depot foot of So. Water St. 
City Office 241 Superior St. Arrive. r Depart. 
HUVADURUAUAUAN AVEDUROEUADEAGAUAUASONOGOOOE OUAUUOOGLT Whee ing & Chlengonsne ~ a3 PM $7.25 AM 
a... ORE, pom my oe Ae pe 
Akron, Canton & Chicago....... *S:15saM 35PM 
McKEEFREY & CO tea ene 
| PIG IRON AND COAL. & Balt more. ventepnpoenen rvsen| 10:30 A Mt "3:25 P M 
eZee _dDaily except Sunday. *Daily, Pullman's Pa 
PIG IRON, CLEVELAND, OHIO. ee also Waseington, Balto and Phila- 








eee RAWHIDE BELTING 


LEETONIA, OHIO. 
INVA a eee eee 


Rawhide Rope, Pinions, Picker Leather, 
Halters, Bell and Register Cord, and 
other Rawhide Coods of all kinds. 


THE MABBS ee, nA Wie PACKING. 








Drake, Bartow & Co. | 


IRON ORES. 


516-516 Perry-Payne Bullding, 
CLEVELAND. ‘CHICAGO RAWHIDE MFG. CO., 75-77 Ohio St., CHICAGO, ILL. 
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LIDGERWOOD " A. " 

MOISTING ENGINES STANDARD 
Are built to Gauge on the Duplicate Part System. rie wt sayy 







QUICK DELIVERY ASSURED. 


ST A he D AR D For Quality and Duty. 


Steam and Electric 
HOISTS. 


LDCE RWOOD MFC. CO., 
96 LIBERTY STREET, NEW YORE. 


Chicago, Cleveland, Boston, Pittsburg, 
Philadelphia, Portland Ore. New Urieans. 
. 


LINK-BELT ccrveyors. 
a 
= Conveyors. 


— for handling Slabs, Billets, Bar Iron, Co#l, Ashes, Cement, etc. 
Shafting, Pulleys, Patent Machine-moulded Rope 











Sheaves, Clutches, etc. 


oe a) . LINK-BELT MACHINERY CoO., 
ks“ is vie ‘ats ENGINEERS, FOUNDERS, MACIIINISTS 
oe =" <>, ~ 
4 Chicago, U. S. A. 


LINK BELT ENGINFERING CO., PHILADELPHIA and New York. 


On oe 


NORTHERN ENCINEERING WORKS, 


No.6 Chene St., DETROIT, MICH. 


é E. &, +HIGH -SPEEDS- 
*ELECTRIC*STEAM*HAND* 
*MACHINERY 
+ FOR HANDLING COAL AND ORE 
THe BROWN HoISTING AND CONVEYING MACHINE Co CLEVELAND, 0. 
NEW YORK 26 CORTLANDT ST*+LONDON 39 VICTORIA ST. SM. 
HAND and ELECTRIC 


Cc RA N E - Cleveland Crane & Ca C0. 


Cleveland, O. 









































' 


The fe === = 
Playford 7—t 
Mechanical ine 
Stoker a 


Guaranteed to 
Abolish smoke, to in- a 
crease boiler capacity sss SS 

——— me I polkunneaill i : 
and to save fuel. pT ee we: Kia 
For information, address, @ =e = 18 = = 2 ae 7 Yj 
The Playford Stoker Co, § 42-2) Voy 

404 Telephone Bldg., ; 
CLEVELAND OHIO 












































"rhe xk. &K EE. Greenwald Co. 
7) 


Engineers, 
Founders and Machinists. 








This is the latest 
addition to our line 
of Chain Blocks, It 
is high in efficien- 
cy has an adjust- 
able automatic 
brake sustaining 
the load at an 

int of the lift, 

oists and lowers 
rapidly, and being 
light and compact, 
can easily be taken 
from place to place. 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 


Reading Crane & Hoist Wks., 


Reading. Pa. 


JEFFREY @& 


ELEVATORS - CONVEYORS. 


TIME AND MONEY stxe¢py the 
specialties for the handling of Coal, ores, 
gravel, sand, ashes, grain, clay, cement, etc. 














ig 


dd Ao 





“ Century” Beit Conveyors. 


Elevator Buckets. Cable Conveyors. 
Spiral Conveyors. Columbian Separators. 
Chains (all styles). Coal Washers. 


Sprocket Wheels Coal Screens. 





For Catalogue, address 


THE JEFFREY MFC. CoO., 
Columbus, Ohio, U.S. A. 
WEW YORK, 41 Dey Street. 














A. F. SMITH & CO., 


MANUFACTURERS OF 


Fire Brick and Clay, 


BEAVER COUNTY SAND STONE. 
Telephone 42. NEW BRIGHTON, PA. 


NEWS 





z | that 


IS NEWS. 


Pointers that.mean something.—That 
tell you where bids are asked and where 
building materials and supplies are wanted 
before the news is stale. THAT is the 
kind of pointers WE can give you. 

Contractors, Builders. Decorators, 
Bond Dealers, Construction Men, 


Manufacturers and Supply Houses from 
every part of the country testify tothe sup- 
erior excellence and practical value of our 
Advance News Reports. If you want in- 
formation that will PAY YOU write for 





Steam Engines, Shafting, 
Hangers, Pulleys, Sprocket 
Wheels Chains Etc., Etc. 


Headquarters for MII Gearing of 
all kind and sizes. 


Steam Power Plants complete. 





am aga 


720 East Pear! Street 
CINCINNATI, O. 





particulars TODAY to the 


Consolidated Press Clipping Co. 
159 La Salle St., 
CHICACO, ILL. 





iT PAYS 


To advertise in the Iron Trade Review. 
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Le Chatelier’s 


PYROMETER 


PERFORATED METALS, .===-——~ 


Successfully used in establishments 
for the manufacture of 





; re ts Ry os _ 7 pBX’ Gas, ie Chamotte, 
| Pid haa 
tg Z4RME AMD WARED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. Stone Ware, Cartridges and Ammunition, 






Ivon and Stee!, Malleabie Iron. 






Also by Boiler Inspectors, Schools and Colleges 
for hardening and annealing steel in roll 
foundries, etc. 


VULCAN MFC. CO., Ltd., 
Pittsbure, Pa. 
Station D. 


SHIFFLER BRIDGE COMPANY 


BUILDING DEPARTMENT. 


SPECIALTIES: Steel and Iron Bulidings for Rolling 
Millis, Tin Plate Plants, Steel Works, Foundries, 
actories, Root Trusses, Girders, Columns, Beams, 


PERFORATED PLATE SCREENS Jf Comupstse iron. ete 


AS REQUIRED FOR Main Office and Works: 
STONE, ORE, ZINC, LEAD, and all Rallroad and Mining Uses, | **% Steet an 4.¥.ny.. FrTTsBUKO, Fa. 
Special Screens for COAL, and COKE. 1214 Bets Building, Philadelphia, Pa, 


THE HENDRICK MFG. CO., LTD., STermber exchange, isncapotis tia 
i Carbondale, Pa. 1243 Marquette Building, Chicago, I1l. 


% ranronargo Marat 26.,% y 
a ad 






























THE FORGE SHOP BELT. ; 


STEEL CONSTRUCTION) 2220222: 
fectly adapted to the use of the Iron 

IN ALL BRANCHES. Works as the 
BUILDINCS DESICNED AND ERECTED IN ALL LEVIATHAN. 
PARTS OF THE WORLD. Wt lt gunattocted 


Roof Frames and Trusses. ogg ‘ 
Blast Furnaces and Steel Works, gas, or steam, do 
Cupolas, Ladies, Converters, ++ Ne 

Boilers, Tanks and Heavy Plate Work. 


RITER-CONLEY MFC. CO., P'"™ssuRc, Bassani 
The Wellman-Seaver = Co,, 


ly impair the lite 
and usefulness ofa 
feather or rubber 
belt will not injure 
LEViIATHAN BELT- 
ING nor detract 
from its wonderful 
strength and trans- 
mitting power. ‘ 


Manufactured by 











CONSULTING AND CONTRACTING ENCINEERS. MAIN 3 
New England Bldg... CLEVELAND. 0... U. BELTING 
Cable Address, “ Welsea”’ AS y co., 





1229-41 Saspenter 
Street 


PHILADELPHIA. 


65-57 Market St. 
Chicago 
120 Pear! St., 
Boston. 


Steel Works, Rolling Mills, Metallurgical Furnaces, Manufacturing Buildings, Machinery 
for the most economical handling of all kinds of material. 


London Office: 47 Victoria St. WESTMINSTER. St. Petersburg Office: 27 Great Morskaia 


Alex a & Co., Pittsburg, Pa. 
Gas Heating. - _ Ang artificie: Gas 
SPecivies ~~ -" - FURNACES: miter ten corsrouine ..A BC OF IRON... 


s@WE GUARANTEE to place all Plants erected by us in successful operation. 








 AittA AAA tithe LLsLiad 











A book for foundrymen. It is 
issued in cloth binding, and gives 


WALTER KENNEDY, Engineer, much valuable matter on how to 


BLAST FURNACE CONSTRUCTION. reduce cost of mixtures, and on 





trading and numbering of pig iron. 
BESSEMER AND OPEN HEARTH STEEL WORKS. (oes ee oe. ben whet n 

Office: 631 Penn Avenue, PITTSBURG, PA. it? Pig Iron. Constituents of Iron. 

Numbering of PigIron. Grading of Iron. 

Telephone 3174. How to reduce cost of mixture. Steel. 





Physical Properties of Metals Defined, 
CREMER & BICKNELL, . . Chemists and Metallurgists, . . 24 Superior St., Cleveland, 0.| St#tistics. Early History and Manufact- 
Analytical and Testing Laboratory. : 

Reports on chemical and metall ical processes. Analyses of ores, metals, fuel ilroad and 
foundry capetion, ete. Assaying—Gold aliver, copper ores. echanical fests of iron, Steel, an. Our Former Price, $2.00. NOW $1.00. 
Testing Machine has been standardized by [nsp. of Ordnance, U.S, A., for use on government work. 

















_ - - - Sent, postpaid, on receipt of price, cy 
Advertisers who ‘keep everlastingly at it’? win success. 
P Bly — THE IRON TRADE REVIEW CO.., 


That is the testimony of the shrewdest and livest of them, CHICAGO. CLEVELAND. PITTSBURG 
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ETNA Fire Brick Company, 


Manautacturers of the Celebrated 


AETNA HIGH GRADE FIRE BRICK, 


Office and Works: OAK HILL, ont0. 
THE “CLEARFIELD” FIRE BRICE 


‘MANUFACTURED BY 


THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 
Room 305 Ferauson Bida., Pittsburg, Pa., John Richardson. Agent. 








DOVER FIRE BRICK CO., 


MANUFACTURERS OF 


Furnace, Mill and Special Shape Fire Brick. 


Office, 44 Mercantile Bank Bldg., 
CLE , OHIO. 
For All 


FIRE BRICK «-...... 


CHICAGO FIRE CLAY PRODUCT CO., 


618 Chamber of Commerce, CHICAGO, ILL. 


Molding Machines 


Lowest Possible Pattern Cost. 1 
SUITED TO ALL CONDITIONS. 


1. Gated Work, no Change in Patterns, 
2° Vibrator Machines, no Stripping Plates. 


The Tabor Mfe. Co. 


= = ELIZABETH N. J., 
MILLETT’S RE 0 
PATENT C0 VEN 


No one who makes small cores 
can afford to be without it. 


DOUBLE DOORS, 


One closing the oven when the 
other is open. 


Saves Fuel, Saves Time. 


SEND FOR CIRCULAR. 


MILLETT CORE OVEN CO., Brightwood, Mass. 


The Core Ovens may be seen in the sample rooms of 
The S. Obermayer Co., either in Cincinnati or Chicago. 
|. W. Paxson & Co., Philadelphia, Pa. 


Fir Holmes, Strachan & Co., , 





























Manufacturers and Shippers 






Best made for Malieable 


Steel Rolling Mill Furnaces 
ad C K Savage Mountain and Cupola Linings. 
Holmes DETROIT. MICH. 





LATEST AN D BEST. 


BFS.C0s 
Hasks 


Selling Agents 


Brass Founders 
Supply Co.: 


THE 








are SS 
All Right 8 Obermayer Ce. 
Cincinnati 
Are + 7 and Chicago. 
. LW. 
Send for cata- } ¥ Parson, 
logue if inter- Philadelphia, 
ested. Pa. 
Patent No. 1. &. McCormick Co 
580,205, YOU MAVE SEEN IT IMITATED. Pittsburgh,Pa 


GRASS FOUNDERS’ SUPPLY CO., Newark. N. J 






SAFETY, QUALITY, 
WORKMANEHIP. 
Cutting Properties- 
These are the qualities 
to be considered when buy- 
ing Emery Wheels. 


STAR 
Corundum 


and 


Emery Wheels 


are thoroughly tested at high speed, carefully 
made and graded from the best material and cut 
fast. For circular andprices, write to 


The STAR CORUNDUM WHEEL CO., 
Detroit, Mich. 





Fire Brick, 
Cupola Blocks, 
Molding Sand and 
General Foundrv 
Supplies 


OF THE HIGHEST CRADE ONLY. 





THE GARDEN GITY SAND CO.. 


1201-1202-1203 Security Bidg., Chicege. 


“Royal Star” and “ Sclote Star” 
High Grade FIRE BRICK. 
Best for Rolling Mills, 
Blast Furnaces, Foundries 
etc. High grade Plastic and 
Flint Clays for all refractory 
purposes at favorable prices. 
The Scioto STAR Fire 
Brick Works. 
PORTSMOUTE, 
OxI0. 
Send for 
Catalogue 
a 
snorpaate 



















Cupolas, 
Ladies, etc. 
Complete Equipments 


for Car Wheel and 
Pipe Foundries, Mal 
leable and SteelCast- 
ing Plants 





>. 
a 

y ENGINEERS AND DESIGNERS. 
Whiting Foundry Equipment Wa. 
Harvey, Ill, U.S. A. 


Chicago Suburb 


A ns 


- PALL OS, 


——E 
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M. M. COCHRAN, President. J. R. LAUGHRREY, Vice-Pres. 
* JNO. H, WURTZ, Sec’y & Treas. J. S. NEWMYER, Manager. 


WASHINGTON COAL & GOKE CO. 


3,500 Acres of Coal. 


5,000 Tons Dally Capacity. 850 Individual Coal and Coke Cars. 
YOUCGHIOCHENY COAL COKING COAL 
For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. For Bee-Hive or By-Product Ovens, 


Our WASHINCTON COKE 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice. 
Quality and prompt attention to shipments insure us the preference. 


Ceneral Office, Sales Office, Pittsburg, Pa., 


DAWSON, FAYETTE CO., PA. N. P. HYNDMAN, Sales Agent. 











a het tet tp tt he tt te tt hh nna naa nn nnn” 


PIG GASTING MACHINES, sxrms.ctec.°" _ qin : 


HEYL & es Engineers & Contractors, — : 


i FLL Pirtssure, PA. ar) am P f 


me | | | 


oe reseeerenaranecenevenssanssssernened 
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| DPOSSSSOSSSSHPSSSSOSSOSHSSOSHOSOS HOSS OSOS SSS SSHSOSSOOOD 


| FOR CASE-HARDENING, 
= CARBURIZER is the one efficient material. 





It penetrates deeper, requires less time and 
is cheaper on account of its specific weight 
than any other material nowin use 

CARBURIZER does not corrode the article 

I7FR and iron or steel does not become brittle if 
properly treated. The Carbon projected into 
metal by our process is not lost if it be found 

necessary to reheat the hardened piece. 

CARBURIZER contains no obnoxious sub- 
stances and is ready for immediate use. 

For full particulars address 


AMERICAN CARBURIZING CO., 
160 Pearl Street, NEW YORK. 
Factory, Warren and Bay Sts., Jersey City, N. J 


oo 








Re oN oe 


WRITE FOR CATALOGUE : 
AND PRICES 


TRADE MARK. . REGISTERED. 


POSSSSSSSSSHSSSSSSSSSHSSSSHHOSOS SOSH OSOSOOSOH HH OOHOOOD 


SOSSSOSSSSCOSSSSCSOSOSSSOOSOOSOSD | 


DAA AAAAAAAAAADS 





Air Compressors 


for Air Lift Well Pumping 


Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists : 


ational — 
5 Engraving (0 aaa 


204 9h (@fa/dh-),/2) O } | for Cotton Oil Mills and Cotton Com- 








pressors. 


Steam Pumps, 


Single and Duplex, of all sizes and for all |’ 
purposes. 


Duplex and Triplex POWER PUMPS. 


CORRESPONDENCE SOLICITED. 


Lh HALL STEAM PUMP COMPAN Y, Pittsburg, Pa. 


Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Prescott Steam Pump Co., 


MILWAUKEE, WIS. 


COMMERCIAL PHOTOGRAPHY Aron 4-507 








& 





When you write to firms 
advertised in ourcolumns, 
please mention the fact 
that you took thelr ad- 
dress from our paper. 
They will thank you for 
it. sf 





SOUUEERNUAUUOEEEOOU ERED UGUAOUERSOAAUERUENUOUEOEONOUOOIOON 
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” Lecations 


for Industries. 


The Chicago, Milwaukee and St. Paul | 
Railway Company has all its territory dis- 
tricted in relation to resources, adaptabil- 


ity and advantages for manufacturing, 





and seeks to secure manufacturing plants 
and industries where the command a 
raw material, markets and surroundings 
will ensure their permanent succes 

A number of new factories and indus- | 
tries have been induced to loc ate—largely | 
through the instrumentality of this com- 
pany—at points along its lines. 

The trend of manufacturing is West-| 
ward. Confidential inquiries are treated | 
as such. The information furnished a 
particular industry is reliable. 

Address 

LUIS JACKSON, 


Industrial Commissioner, C. M. & St. P. R'y. 
Old Colony Building, Chicago, I11. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts. 


Cleveland, Ohio U.S.A. 








Larger paid circulation and 
larger list of advertising patrons 
than ever in its history. These 
THE IRON TRADE REVIEW now 
has. Advertising in it pays. 
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‘BRABURN STEEL COMPANY, Braeburn, Pa.) .excrors: 


MANUFACTURERS OF Wm. Metcalf 
Chas. Metcalf 


FINE TOOL STEEL AND FORGINGS. ALSO SPRING |r tissbrouck. 
HAMMER, AND MACHINERY STEEL OF HIGH |B. Kelly, 
QUALITY. FINE OPEN-HEARTH STEEL. 








ie GRESCENT STEEL Go. 


64466585 LINTON &§ 
CHICAGO. 


Newyork FITTSBURGH, FA. 


HUNTANEAUAUANEGUAUAUAUEOEAPODEEUATADEDEOEDOUEOUAEDOGOOUADGOOED AVEDEGEOUOOEOUADADEOEODOUENOUEUDOUEOEOOOO EON 
La BELLE STEEL CO., Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


CRUCIBLE CAST TOOL STEEL. 


SPECIAL CRADES FOR ALL PURPOSES. 


BYRON H. WHITE. 


Western Selling Agent. 
OFFICE and WAREHOUSE :7 68 and 70 South Canal 8t., Chicago. 














__ SHAFTING 
: CT 


70} SO. coe ST. CHICAGO 


BYRON H. WHITE. Western Selling oni 


68-70 South Canal St., Chicago. 











BYRON H. WHITE, Western Selling Agent, CHICACO. 
*DOUNEDUANDAGUUATOOUOGGUEHOGOUA ATOOOGGDOAUOGDEEVEOUEOUOGUOGUEOOOUEGNUGOUOOOEGT EAU EOOEA OOO ONENOeNU AAU ENON 





LOW PHOSPHORUS 


CHARCOAL 
MELTING BARS 


CHARCOAL 


MONONGAHELA IRON & STEEL 60.,; CHARCC 


PITTSBURCH, PA. CHAIN IRON. 


FOR High Tensile Strength Irons; CARTER BRANDS 


STEEL WORKS. 


A SPECIALTY. All Sizes Made to Order. 





PAA 0022222000044 AAAAAAAAAAAARAAARAAARAAARADABARARARAARET 
$ Don’t Waste Money in Your Pattern Shop. 4 
1 THE GOBEILLE PATTERN CO., Cleveland. } WEST wx 


bee i lt ti i i Deh De ee te De dee eee 





FORSYTH PATTERN WORKS. 


SOUTM 


Youngstown, Ohio. 


MACHINE AND ARCHITECTURAL PATTERNS OF ALL DESCRIPTIONS. run the lines of the Illinois Central Railroad and 


Gear Work a Speciality. 


Patterns for Castings from & pound to 50 tons. 


the Yazoo & Mississippi ees | 1 reach- 
ing into the eleven States of 





SHEAR KNIVES 


SAMUEL TRETHEWEY & CO.LTD. 


j 
_ PITTSBURG. PA, : 
ESTABLISHED 1883 


Send on your Drawings and get prices South Dakota Kentucky 
Minnesota Tennessee 
lowa Arkansas 
Wisconsin Mississipp! 


{iIlinols Indiana Louisiana 
Presenting an unequaled territory for diversified 
industries, and possessing 


Fine Sites for New Mills 
Best of Freight Facilities,—Coal Fields, 
‘Clese Proximity to Distributing Centers, 











BRASS Finsnens 


88:74 West Monroe St. Si eblal-t-c0s 
Best Bronze, Babbitt Metals, Brass and Alominum CASTINGS — 





Intelligent Help of All Kinds, 








Many Kinds of Raw Material. 
| ] r) To sound industries, substantial inducements 
will be given by many of the places concisely 
EE 


i 

Sescribel in the pamphlet ‘ ‘roo Cities and Towns 
Wanting Industries.” Write foracopy. Nearly 
all kinds of industries are wanted. Very liberal! 
inducements are offered TEXTILE INDUS- 
TRIES in the South by a number of good places. 
GEORGE C. POWER, Industrial Commissioner 
1,.C. BR. BR. Co., Chicago. 
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SOX 





BLACK and CALVANIZED 
Wrought Merchant Pipe, all kinds: 
sizes 1-8-inch to 30-inch, fitted in 
any manner desired. 





BOILER TUBES, 


Mild Steel and Charcoal Iron, for Sta- 
tionary, Locomotive and Marine 
Work. 


CASINC, TUBING 


and Drive Pipe for Well Purposes. 








CAS AND OIL LINE PIPE. 


SNL 
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NATIONAL TUBE COMPANY, 


Manufacturers 








booooe CO Seoeooes 


of 


CYLINDERS, 
Lap-Welded and Seamless, tested from 
100 to 3,700 Ibs., for Compressed 
Air, Carbonic Acid Cas, Anhydrous 
Ammonia, etc., etc., etc. 





WATER and CAS MAINS, 


Converse and Matheson Lead Joint 
Pipe, 2-inch to 30-inch. 





SEAMLESS 
Tubes, Shrapnel, Projectiles and Mis- 
cellaneous Forgings. 








Office of 
President and Treasurer, 
Havemeyer Bidg., NEW YORK CITY. 


Office of 
Mercantile and Manufacturing Departments, 
Conestoga Bidg., PITTSBURC, PA. 


LOCAL SALES OFFICES: 


Havemeyer Building, NEW YORK CITY. 
PHILADELPHIA. 


267 &. 4th St., 
Fidelity Building, PITTSBURC. 


ht al Office: Bock House, Billiter Street, LONDON. Telegraphic Address: 


ei % LAS SSeS 5 OK 


A 
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70 Federal St., BOSTON. 


Western Reserve Building, CHICACO. 
TUBULIFORM, LONDON, 
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National Stee noe 


CHICAGO, 


Sesliers 


Manufacturers of 


Bessemer and Open-Hearth Billets 





Sheet and Tin Plate Bars. 





























Exhibit showing furnaces where the e VEHLING METHOD | has | been adopted. 


THE CASTING AND CONVEYING OF METAL 





Location. stacks. 








National Tube Works Comeseay. 


Ca: 


Carnegie 
cereeeie Steel Com 
ers Furnace 


Laughlin & Co., Ltd. 


Oliver & Suyder Steel Company, Pitts urg, Pa. (Bdith)-~ 


Shenangp ¥ 
Bellaire Steel Compan 
Tennessee Coal, Iron & Railroad Company, “Eusiey, “hia. 


Riverside Iron Works, ne. w.v 
American Steel & Wire Co.. sensenevoenamusinnenes 


McKeesport, Pa... 
Steel Company, Ltd uquesne, Pa 
Steel Company, Ltd., Edgar Thom 

teel Company, Ltd., Rankin (Ca — ‘ 
ny, Ltd., Pittsburg paw. 
woe , Struthers, __ pencecebs 
ts urg, Pa 


r Steel Company, New Castle, Pa. (Rosena).. 
alley Steel Contains’ O New Castle, Pa 


Furnaces, Lebanon, O.. 


2 

4 

9 

2 

2 

deceeseee 1 
Eliza)... 5 
I 

1 

2 

2 

2 

4 

2 

7 











46 


BY THE 


| Vehling 
Method 


is covered by U.S. patents Nos. 548,146, 629,480 and 
632,031, which are fundamental, and others are pend- 
ing. 

The use of the Uchling Method at the furnaces 


Double. 
Six. 
Double. 
Double. 
Single. 
Double 








For particulars write 


G. H.GINTHER, Special Agent, Carnage Bl, Pittsburg, Pa. 


mentioned has shown reduced labor cost, while 
SANDLESS IRON bas proved a great advan- 
tage to the consumer, 
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AMERICAN 
STEEL AND WIRE CO. 


CHICAGO. NEW YORK, SAN FRANCISCO. 













FOR RAILROAD USE WE MAKE 











Woven Wire Railroad Fences. WIRE ROPE. 



























High Carbon Steel Iron and Steel Wire Rope for all purposes. 
The “AMERICAN ’* | Wires woven together Galvanized Guy Ropes. 
ss pe . so as to provide amply Galvanized Steel Signal Strand. 
ELLWOOD and for expansion and con- Locomotive Switching Ropes, complete. 
sé 9° traction. Plow Steel and Crucible Cast Stee! Hoisting 
McMULLEN Thoroughly galvan- Ropes. 
RAILROAD FENCES ized so as to secure Ballast Unloader Cables fitted complete. 
® length of life. ABSO- Transmission Rope. 
LUTELY the BEST Cableways for Mines, Quarries, or Excavating 
and CHEAPEST RAILROAD RIGHT-OF-WAY work of all kinds. 
FENCES. Write for Catalogue. Suspension Bridge Cables. 









We take contracts for the erection of Rallway 
Right-of-way Fences anywhere in the world, SPRI NGS. 
having our own experienced employes, our own 
trains and equipment, for doing this class of 
work in the best and cheapest manner. 





Flat and Coiled Wire Springs of every size 
and for every purpose made in accordance with 
specifications in every detall. 










CAR TRUCK SPRINGS. TROLLEY SPRINGS. 


ELECTRICAL WIRES. CAR SEAT SPRINGS. BUNK SPRINGS. 


BRAKE SPRINGS. 






Galvanized iron and steel Telegraph Wires 
made in accordance with W. U. and Postal Tele- 
graph Companies’ most rigid specifications. 

Copper Wires and Cables of all kinds. 

Insulated Wires and Cables for every pur- 


pose. SHAFTING. 


Lead encased Wires and Cables of all sizes 


Any desired temper. Any desired grade of 
Steel. 

















for underground work. Cold-drawn Steel Shafting, any size, highest 
Copper Rall Bonds—acknowledged the best quality, lathe-cut or saw-cut ends, guaranteed 
wherever used. perfect. Rounds, Squares, Hexagons, Flats or 







Copper Trolley Wires. odd shapes. 

















Wire Nails. Spikes. Pole Steps. Tacks. Rivets. Staples. 
Lightest and Best Barb Wires. 










NOTE OUR ‘* DIFFERENTIALS.” 


We make our own steel, and accurately fulfill all specifications as to exact quality. We are able to 
guarantee quality by our own personal and intimate knowledge of our Steel. We are In position to see 
that you get Just what you want for your “‘different’’ or special needs, depending for exact knowledge 
on none but our own works. 







—_ 





38 


Tee IRON TRADE REVIEW. 





December 28, 1899 





Manufacturers of 


BAR IRON, 
BAR STEEL, 
PLATES, 
PIG IRON, 
SHEETS (Black & Galvanized) 
BOLTS and NUTS, 
TURNBUCKLES 
a, T RAILS (8 to 20 Ibs), 
COLD ROLLED STEEL, 
| SPIKES, ANGLES, 
CUT NAILS, 
te HARROW TEETH, 
() STEEL FENCE POSTS, 


O} 


iC) 
10 
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REPUBLIC 
IRON & STEEL 


COMPANY. 





CENERAL OFFICES: 
Stock Exchange Building, 











Ellicott Square, 
Buffalo. N. Y. 


Perry-Payne Building, ‘ 
Cleveland, O. ff 


Manhattan Life Building, we 
New York. | 


Mermod-Jaccard Bldg., 
St. Louis, Mo, 


Endicott Arcade, 
St. Paul, Minn. 


Birmingham, Ala. 








Y STEEL WHIFFLETREES, 


AGRICULTURAL SHAPES. Cincinnati, O. 


CHICACO, ILL. 














j 
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“The Alpha and Omega of the pressed 
steel car,” writes the General Superin- 
tendent of a great American railroad, 
“is that it admits of a maximum of 
revenue-bearing tonnage being hauled 
with a minimum of dead weight.” ... 
THAT IS WHAT IT IS BUILT FOR. 


PRESSED STEEL CAR COMPANY. 


NEW YORK. CHICACO. PHILADELPHIA. JOLIET. 


PITTSBURCH. 








'Fora Summer Crulse 
. take the 


Coast Line to MACKINAG. 


NEW STEEL PASSENGER STEAMERS, 
| SPEED, COMFORT AND SAFETY. 

The greatest Perfection yet attained in Boat 
construction: Luxurious tquipment, Artistic 
furnishing, Decoration and Efficient Service. 


American Steel Hoop Company, 


General Offices: PITTSBURG. 


MANUFACTURERS 


Steel Hoops 
Steel Bands 

Cotton Ties 
Steel Bars 
Special Shapes 
Angles | 

Channels 
Small Tee Rails 
Bar Iron 

Pig Iron 

Open Hearth Steel 


District Sales Offices: 
Chicago 
Marquette Building 


St. Louis 
Fullerton Building 








To DETROIT, MACKINAC, GEORGIAN BAY, 
PETOSKEY, CHICAGO. 


No other line offers a Panorama of 460 miles of 
equal variety and interest. 
Four Trips Per Week Between 
| TOLEDO, ght AND MACKINAC, PETOS 
KEY, “THE Soo,” MARQUETTE 
AND »AxD DULUTH. 


" every oor ro Night between 
Cleveland, Put-in-Bav and Toledo. 
Day and Night Service between 
pane vy + AND DETROIT, 
. $ 1.50 each Direction. 
Berths, 164. ti. Stateroom, $1.75. 
| Connections are made at Cleveland with Barliest Trains fer al! 


St. Paul 
Endicott Building 
San Francisco 
23 Davis Street 


New York 
Empire Building 
Boston 
8 Oliver Street 


) west. 
Sunday Trips May, June, July and August, 
September and October only. 
Send Se. for Tiustrated Pamphiet. Address 


A. A. SCHANTZ, G. P. A., DETROIT, MICH, 
Detroit and Cleveland Navigation Compan 
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Jones & cangnae, Ltd., 
AMERICAN IRON °° STEEL WORKS, 


wa at x + omen 
e, Chicago, IIl. nch Office, 220 Broadway, New York. 


PLATES, ss QU 


S Solicited. Prompt Shipments. 


0 000060060000666060002006000000000000000 


: LORAIN STEEL COMPANY, 


cw 
o 








| 
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RS 
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Lorain, Ohio. 


: Rails, Blooms, Billets and Slabs. 


reverersessenereee’ 
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American Tin Plate Company 


ANUFACTURERS OF 


Coke Tin Plates. 
Charcoal Tin Plates, 

High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 
Marquette Building, 


CHICACO, ILL. 
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NOTICE. BEAMS, CHANNELS, 


We wish to annource to the 
trade that we are now ready to 
quote prices for prompt delivery, 
on all kinds of machinery and cast- | 
ings, also wrot iron shell work of 
any description in connection with | 
blast furnace, steel works and roll || 
ing mills, for which our works are 
especially adapted. Correspond- 
ence solicited. 


(Works formerly operated by Jas. P. 
Witherow Co., and the New Castle Engi- 
neering Works. 


Works and Office at New Castile, Pa. 


Pennsylvania - - - 
Engineering Works. 





New and Relaying Rails 
FOR SALE. 


New 30 lb, rail with angles plices, Chica- 


go. 400 tons practically new 4o lb. relay- 


ers with angles. A few car loads of 60 1b- 


relayers. One 36.inch gauge Locomotive 


with tender, 8 x 16 cylinders. 20 36-inch 


Ore Cars. Good condition... Number of 
Petler and other contractors dump cars 
3 Standard Gauge Baldwin Dummy en- 


First class order. 


HYDE BROS & CO., 
Lewis Block, PITTSBURG. 


gines. 





FOR SALE. 
11,000 Feet 12-inch Cast Iron 
Pipe, 


FIRST-CLASS CONDITION. 


JOS. SCHONTHAL, 


122! Park Building, 


‘Phone 2316. PITTSBURC, PA. 





A large and growing circulation 
among machine shop and foundry 
firms has 


THE IRON TRADE REVIEW 


ANGLES, TEES, 
ZEES, PLATES. 


3,000 tons in stock. Moderate 


Send for stock sheet and 


prices. 

quotations. 

Universal Construction 
Company, 


Designers. Manufacturers and Erectors of Struc- 
tural Iron Work, Dealers in Structural Ma- 
terials. 


50 Wabansia Ave, CHICACO. 


FOR SALE. 





One second-hand Boring Mill, S4-in. swing 
30o-in. under the cross rail, good tool for light 
work, will be sold cheap. Bement 

One Gear Molding Machine, only used three 
months, guaranteed as good as new 

Two s5-ton Steel Gib Cranes, new, double 
braced, length of gib 28. feet, height under gib 
19 feet compound geared, 24 feet under the strut. 
We can make delivery at once 

One Foundry Ladle fitted with worm gearing, 
capacity 44 tons. Second-hand 

One 12-ft Bed by 24-in. Swing Lathe, Fifield 
Counter-shaft 

One Turret Lathe, 6',-ft. 
Lodge-Davis. Counter-shaft 

One Drill Press, drill to center of 28 inch circle 
back geared. Curry & Snider. Countershaft. 

One Special Shear fo 
Full set of Dies for coal 
diate shipment. 


Bed, 18-in. swing 


r cutting shovel blanks. 
anal scoops, etc. Imme 


\ddress, 


UNION FOUNDRY & MACHINE 0., 


Pittsburg, Pa. 





FOR SALE. 


200 to 300 tons new 10-inch standard iron pipe, 40 
Ibs. per foot, not threaded, at $50.00 net ton, f. o. b 
Subject to inspection. Also 
%-inch to 1-\- 





cars Cleveland, O. 
about 15 tons Flanged Steel Plates 
inch thick—further specifications furnished on 
application ; and too tons 

35 inches wide x 20 feet long 
hand 20-lb and30-lb relaying rails with angle-ba s 


A. |. Sanger & Harris Bros., 
CLEVELAND, oO. 


,16inch Iron Plates 


Also some second 





Advertisements that are stud- 
ied, that are to the point and 
that are frequently changed, 


‘bring best results. 


FOR LEASE. 
Foundry Plant, 


Admirably located in Detroit. 
In Excellent Repair. 


Capacity 200 Molders. 


Write 


Michigan Malleable Iron Co., 
DETROIT, MICH. 


WANTED — 


ASSISTANT 
SUPERINTENDENT 


For blast furnaces by company with large 
furnace plant, 





Must have technical education, 
experience in burdening furnaces 
and handling men, energy and 
push. Applicants must give edu 
cation, experience, age and refer- 
ences. . 


Address BLAST, 


care Iron Trade Review, 
CLEVELAND, O. 


FoR SsAt.§E. 
A MODERN COKE BLAST 
FURNACE PROPERTY. . 


with 7oacres of land in Central New York, also 
150 acres of valuable Ore Rights and Mines near 
the Furnace at Kirkland, Oneida County, N. Y., 
on the N. Y., Ontario & Western and West Shore 
Railroads and near the N. Y. Central Railroad and 
its branches, North and South, also Delaware, 
Lack. & Western and Lehigh Valley Railroads 
and Erie Canal. Apply to 
I. A. WILLIAMS, 
1 Blandina St., Utica, N. Y. 


Property for Sale, 


Steel structure, size 100 x 225 feet, so 
feet in height. Forsalecheap. Apply 


STROOCK FELT CO., "es 
FOR RENT OR SALE. 


The Axle Works property No. 694 Broadway at 
Junction of Broadway, Erie and Cleveland Ter- 
minal & Valley railway, Cleveland, O., includ 
ing engine, boiler and shafting: or will erect on 
these premises buildings to suit tenant, if leased 
for a term of years. Address 


CLEVELAND AXLE MFC. CO., 
Canton, O. 
SSTABLISHED 18s. 














A laree and growing circulation 
among machine shop and foun- 
dry firms. has 
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THE GRASSELLI 


Sulphuric Acid, 


a 

o 

= 

* 

Pz ' 
= 

x Nitric Acid, 
% 


Cleveland, O. 


MANUFACTURERS OI! 


STRICTLY CHEMICALLY PURE 


Hvdrochloric Acid, 
Aqua Ammonia. 
BEBE 


CHEMICAL CO., 
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SOLDERS. 





NEWSPAPER METALS. 


METALS 
ALL > “AN 
VERSAL” 


| IRON AND STEEL MARKETS. 


IRON OPE. 

| (On Lake Erie Docks ] 
| Special low-phosphorus hard ore, 

BOSBOMICT ... coccoccecccccescccnces soscesescecsescosees 
No, 1 Specular, BessemMer........-----e0reres 
No. 1 Bessemer, hematite................ 00+: 
Hematites No.1 n>n-Bessemer.............. 
No. 1 Speculer, non-Bessemer 
Mesabi Bessemer 


















Pic IRON. 
Bearing Cleveland (f. o. b. cars): 
Metal. BO*BCIMET....noverveevee-  sevsevenneeerersneees 
Best Babbitt for Great Weight and Speed. Best all-around Anti-friction Metal. NO 1 Strong Found ry............seeseceeee 





N . 2 Strong Foundry.............<ccss0+++ 
Gray Forge red short......... 

No. 1 American Scotch.. 
No 2 American Scotch.. 
Lake Superior Charcoa 


OLD RAILS AND SCRAP METAL. 
[Delivered Cleveland.] Gross 1 ons. 







MERCHANT & CO., Inc. senior ian 








GOB Ba Oeh BBR ccrecespnnencceesccsencnnpeencevencsennnsnitnntass $30.00 
Old steel rails (6 ft. and over). eoccccgescesens SOD ; 

Old steel rails (6 ft. and under)....cccccccce. 22.00 

Old car wheels............ suenasupnbapanenecteneiinonnns 22.00 

Net Tons. 

ab No. 1 R. R. wrought sarap Se $25.00 

Mill scrap.......... ecccovecccocecccqooeoseocooces® 17.00 

No. « Machine cast scrap. eocesssesoocosnotocesesess ~- 17.00 

Iron axles... scene ovcosccesee esccscns SGD 

20 8. Canal St., CHICACO, ILL. Axle turnings...... Si 

Wrought turnings ifree from cast)..... sxseeeeeee 13-00 


ae 
Uncut wrought iron boilers 
Steel boiler plates... : 

Grate bars 


Hoop and band iron 
Sheet iron....... 
Wrought drillings. 
Malleable iron......... 


STRUCTURAL MATERIAL. 











Beams and channels (f, 0. b. Cleveland) 2.45¢ 
f ABBE B vccvceccocccccecoscseovonsesetessocsss enccesseneee 2.35@ 2.45¢ 
| Tees.... picenpeiieinemasaeniniinans esse 8 ; 2.45¢ 
Universal plates... veut 3.00¢ 
Sheared plates... 3.00¢ 





SECOND EDITION 
CREMER & BICKNELL’S 


Chemical and Metallurgical 
HANDBOOK 


NO. 2 1-2 C MACHINE EXTRACT FROM PREFACE: 

ba He preparation of the second edition of our 
‘ : 4 ae a os . “< I Handbook, the general plan of the first edition 
Arbor through bearings, I 5-16 inch. Arbor through collars, 114 has been followed, vis. to present im concise form 
; . . . . es io — : —_ , e such data and in ormation as are useful to the 
inch. Length of bearings, 6 inc hes. Distance between wheels, 20] Such data « metallurgist. Several tables of the 
; a . — ~ s — . saat first edition, which were of somewhat limited 
inches. Cone pulley, 2% inch and } ly, inch x3 inc h. Carries wheels use, have been omitted, while more than one hun- 

. yes dred pages of new matter have been added 

up to 10 inch diameter. The methods for analysis of iron ore, iron and 
steel and for assaying have been given briefly, 


COMPLETE CATALOCUE ON APPLICATION. but perhaps as much in detail as is consistent 


with the general scope of the book. Several 





changes and additions to the Specific Gravity 
tables have been made by adoption of later and 
more accurate values 

In the notes on blast furnace practice have been 
| outlined the more important theoretical and prac- 
tical points, which, it is hoped, will be of some 
service to those interested in the manufacture of 
iron 

The hygrometric table gives the necessary in- 
formation for determining the amount of mois 
ture in air, a subject whose importance in metal 
lurgical operations is being more fully recognized 
at present than heretofore. This table is new 
and is based on the most accurate data available 
at the present time 

The tables of weights avd measures, United 
States and foreign, have been very much ampli- 
fied, and the conversion tables for United States 
and metric weight and measures of the U.S. Coast 
and Geodetic Survey included, the latter being 
based on the legal! standard for this country 

Numerous mi-<cellaneons tables have been 
added, which. it is hoped, will be tound of value 


Seal Morocco, - - $3.00 


Sent postpaid on receipt of price 


The Iron Trade Review Co., 


| CHICAGO, CLEVELAND. PITTSBURG 

















We are builders of Car Uniloaders, Swinging 
and Revolving Derricks, Hoisting Engines, Clam 


Shell Buckets and Cranes. | CENTRAL Cuictaoy 
EXCELSIOR IRON WORKS CO..,) BxRSapAseeat ieee G! 


00D ENGRAVING 
CLEVELAND, OHIO. | ELECTROTYPING 


Engineers, Founders, Machinists, 
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THE EDWARD P. ALLIS COMPANY 
MILWAUUEKEEXBT, Wis. 


MANUFACTURERS OF 


Biowing Engines, Heisting Engines, 

Pumping Engines Alr Compressors, 

Special Engines for Electric Lighting 

Street Raliways and Rolling Milis, Ore 

Crushers, Crushing Rolls, Stamp Milis 

Concentrators, General Mining Milling 
= and Smelting Machinery. 


——_-- Reynolds Corliss Engines, 






NEW YORK. CHICAGO, MINNEAPOLIS. DENVER, BUTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURG 











‘Southwark Foundry & Machine Co. 


PHILADELPHIA, PA. 


Porter-Allen Automatic Engines, 
Blowing Engines, Centrifugal Pumps, 


Weiss Counter-Current Condensers. 





William Tod & Co. 


YOUNGSTOWN, OHIO. 
The PORTER-HAMILTON ENCINE. 


Reversing Engines, Blow- 
ing Engines, Converters, Hy- 
draulic and special heavy 
machinery for the iron and steel 
‘ trades. 





s% 
a“ 


Seward §. Babbitt. 


Tall 


PARK BUILDING, 











The Ceo. B. Sennett Co., Youngstown, Ohio 


MANUFACTURERS OF 


Sennett Compression Coupling 
And Other Specialties. 


We do not claim novelty in these Couplings so 
much as good material, good workmanship and 
extremie simplicity. We make them of a very 
strong cast iron, with wrought iron bands. 

We make also the 


SENNETT ENGINE 
20 to 40 H. P. 





uli 


Foundry contracts solicited for duplicate cast- 
ings, from to Ibs. to 5 tons each. 








ORDER DIRECT FROM THE 


ron Clad Paint Co. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

Borecscmon “PTF ot 

USED BY NEARLY ALL THE 

RAILROADS. 


IRONCLADPAINTCO., 


Factory, 76.4 77 Central Way. Sec. & Treas., No.3 Case Bulld’g, 
CLEVELAND, OHIO. 











_ BUYERS’ DIRECTORY. 


AGRICULTURAL SHAPES— 
Republic Iron & Steel Co., Chicago, I11. 


AIR COMPRESSORS— 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, III. 
Rand Drill Co., Chicago, Ili. 
Clayton Air Compressor Works, New York. 
ee ne Drill Co., New York. 
Hall Steam Pump Co., Pittsburg, Pa. 
Manning, Maxwell & Moore,New York City. 
W. J. Schaefer & Co., New York City. 


Atm Hoists— 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, I1). 
Manning, Maxwell & Moore, New York City 


Arr Lirt PumPps— 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co.. New York. 


ANALYTICAL CHEMISTS— 
F. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, O 
The Robert W. Hunt & Co., Chicago, Il. 
John T. Jones & Co., Chicago, Ill. 
Cremer & Bicknell, Cleveland. O. 


ANGLES— 
Republic Iron & Steel Co., Chicago, Ill. 
American Steel Hoop Co., Pittsburg, Pa. 


ANNEALING BOxES— 
- amare Boiler & Construction Co., Lowellville, 
Ohio. 


ANTI-FRICTION METAL— 
Theo. Hiertz & Son, St, Louis. Mo. 
Magnolia Metal Co., New York City 
C. H. Besly & Co., Chicago, Ill. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Swarts Metal Refining Co., Chicago, Il. 
Perfect Lubricating Meta! Co., Cincinnati, O 
Merchant & Co., Inc., Philadelphia, Pa 
F. RK. Phillips Sons’ Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Il. 


BABBITT METAL— 
Theo, Hiertz & Son, St. Louis, Mo 
C. H. Besly & Co., Chicago, I11. 
Swarts Metal Refining Co., Chicago, I11. 
Perfect Lubricating M. tal Co., Cincinnati, O. 
Magnolia Metal Co., New York City 
Merchant & Co., Inc., Philadelphia, Pa. 
James B. Clow & Sons, Chicago, III. 
Lorain Foundry Co., Lorain, O. 
J.J. Ryan & Co., Chicago, Il. 


BALLS— 
Cleveland Ball & Screw Co., Cleveland, O 


BAR IRON AND STEEL— 
Monongahela Iron & Steel Co., Pittsburg, Pa 
Aj{tna-Standard Iron & Steel Go., Bridgeport, O. 
Bourne-Fuller Co., Cleveland, O. 
Republic Iron & Steel Co., Chicago, Ills. 
American Steel Hoop Co., Pittsburg, Pa 


BEARING METAL— 
Magnolia Metal Co., New York City 
Theo. Hiertz & Son, St. Louis, Mo 
C. H. Besly & Go., Chicagu, Ili. 
Swarts Metal Refining Co., Chicago, Il! 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Ill. 


BELTING— 
C. H. Besly & Co., Chicago, I11. 
The Chicago Rawhide Mfg.iCo., Chicago, I11. 
The Gandy Belting Co., Baltimore Md. 
Main Belting Co., Philadelphia, Pa. 


BELT LACING— 
The Bristol Co., Waterbury, Conn. 
BLACKSMITH AND CARRIAGE SUPPLIES— 
Cc. H. Besly & Co., Chicago, Il. 
BLAST FURNACE MACHINERY— 
Excelsior Iron Works Co., Cleveland, O. 
BLAST FURNACE WORK— 
Enterprise Boiler Co., Youngstown, O. 
Meehan Boiler & Construction Co., Lowellville, 


Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 








Riter-Conley Mfg. Co., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
BLOWING ENGINES— 
Southwark Foundry & Machine Co., Philadel- 


phia, Pa. 
Edward P. Allis Co., Milwaukee, Wis. 


BOILERS AND BOILER ATTACHMENTS— 
Hyde Bros. & Co., Pittsburg, Pa. 
The Wm. B. Pollock Co., Youngstown, O. 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee, Wis. 
Hooven, Owens & Rentschler Co., Hamilton, 0. 
Harrison Safety Boiler Works, Philadelphia. 
Meehan Boiler & ConstructionCo.,Lowellville,O 
Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, I11. 
Excelsior Iron Works Co., Cleveland, O 
James Bonar & Co., Pittsburgh, Pa, 
W. P. Davis Machine Co., Rochester, N. Y. 


BOILER CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
BOILER COVERING— 
C. H. Besly & Co,, Chicago, Il. 


BOILER COMPOUNDS— 
The Ironsides Company, Columbus, O. 
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BUYERS’ 


DIRECTORY. 





BOILER FRONTS AND FITTINGS— 
Playford Stoker Co., Clevelana, O. 


BoILER TUBES— 
8. Fix Sons, Cleveland, O. 
National Tube Co., Pittsburg, Pa. 


BoILER TUBE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa 


BOLTS AND NuTs— 
L. K. Hirsch, Chicago, Il. 
Upson Nut Co., Cleveland, O. 


BORING AND TURNING MILLS— 
H. Bickford, Lakeport, N. H. 
U. Baird Machinery Co., Pittsburg, Pa 
Baush & Harris Machine Tool Co., Springfield, 


Mass. 
Bickford Drill and Tool Co., Cincinnati, O. 
Universs! Construction Co., Chicago, I11. 


Brass CASTINGS— 
. J. Ryan & Co., Chicago, Til. 
rain Foundry Co., Lorain, O. 
BRIDGES— 
Wm. B, Scaife & Sons, Pittsburg, Pa. 
Shiffier Bridge Co.. Pittsburg. 


BUILDINGS (STEEL FRAME)— 

Wm. B. Scaife & Sons, Pittsburg, Pa. 

Shiffler Bridge Co., Pittsburg. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 
BUCKETS AND DERRICKS— 

Excelsior Iron Works Co., Cleveland, O. 
CaRs— 

I, .K. Hirsch, Chicago, I11. 

The Pressed Steel Car Co., Pittsburg, Pa. 


CaR UNLOADERS— 
Excelsior Iron Works Co., Cleveland, O. 


CaR WHEEL FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, Ill, 


CARRYING TONGS— 
Vulcan Mfg. Co., Pittsburg, Pa. 


CasE HARDENING MATERIALS— 
American Carburizing Co., New York City. 


CasTINGS— 
Seaman-Sleeth Co., Pittsburg, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Macbeth & Co., Cleveland, O. 
W. A. Jones Foundry Co., Chicago, Il. 
Brass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Riverside Foundry Co., Cleveland, O. 
Wheeling Mold & Foundry Co., Wheeling, W.Va. 
Lorain Foundry Co., Lorain, O. 
Bethlehem Steel Co.. South Bethlehem, Pa. 


CASTINGS (ALUMINUM) 
J.J. Ryan & Co., Chicago, Ill. 


CASTINGS (BRass)— 
{: J. Ryan & Co., Chicago, Ill. 
orain Foundry Co Lorain. O. 


CASTINGS (BRONZE)— 
. J. Ryan & Co., Chicago, Il. 
rain Foundry Co., Lorain, O. 


CasTINGS (MALLEABLE)— 
Acme Malleable Iron Works, Buffalo, N, Y. 
Buhl Malleable Co., Detroit. Mich. 
Forster, Waterbury & Co., Chicago, Il. 


CEMENT— 
The Brier Hill Iron & Coal Co., Youngstown, O. 
Garden City Sand Co., Chicago, Il. 
Reed F. Blair & Co., Pittsburg, Pa. 
CHAIN HoIsts— 
Reading Crane & Hoist Works, Reading, Pa. 
CHAIN BELTING— 
— & Patterson, Pittsburg, Pa. 
effrey Mfg. Co., Columbus, O. 
ink-Belt achinery Co., Chicago, Ill. 
The Aultman Co., Canton, O. 
Buhl Malleable Co., Detroit, Mich. 
CHANNELERS— 
The Ingersoll-Sergeant Drill Co., New York. 
CHEMISTS— 
F. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, O. 
The R. W. Hunt & Co., Chicago, Il. 
John T. Jones & Co., Chicago, Ill. 
Cremer & Bicknell, Cleveland, O 
Grasselli Chemical Co., Cleveland, O. 
We Fu Go Co. Cincinnati, O. 
CHILLED AND SAND ROLLS— 
Wm. Tod & Co., Youngstown, O. 
Seaman, Sleeth Co., Pittsburg, Pa. 
Riverside Foundry Co., Cleveland, O. 
Totten & Hogg Ironand Steel Foundry Co., 
Pittsburg, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
Lorain Foundry Co., Lorain, O. 
CHUCKS— 
Skinner Chuck Co., New Britain, Conn. 
Coal CUTTERS— 
The Ingersoll-Ser, nt Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 
CoaL SCREENS— 
Hendrick Mfg, Co., Carbondale, Pa. 
Rob’t. Aitchinson Per. Meta! Co., Chicago, Il. 
Jeffrey Mfg. Co., Columbus, O. 
The Aultman Co., Canton, O. 
COAL AND COKE— 
M. A. Hanna & Co., Cleveland, 9 
Rogers, Brown & Co., Cincinnati, O 
Reed F. Blair & Co., Pittsburg, Pa 
rorster, Waterbury & Co., Chicago, Il. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 
Washington Coal and Coke Co., Pittsburg, Pa. 
Pickands, Mather & Co., Cleveland, O. 


CoaL MINING MACHINERY— 

Jeffrey Mfg. Co., Columbus, O. 

Webster mp & Lane Machine Co., Akron, O 
COMPAROMETERS— 

Vulcan Mfg. Co., Pittsburg, Pa. 


COMPRESSED AIR SHOP TOOLS— 
Clayton Air Compressor Works, New York City. 
Rand Drill Co., Chicago, Il. 


The In 11-Sergeant Drill Co., New York. 
Q & CCo., Chicago. Ill. 
American Pneumatic Tool Co . New YorkCity. 


Manning. Maxwell & Moore New Vork City 
W. J. Schaefer & Co., New York City. 


COMPRESSION CoUPLINGS— 
The Aultman Co., Canton, O. 
Geo. B. Sennett Co., Youngstown, Ohio. 


CONTRACTORS FOR CLEANING BOILERS— 
Union Boiler Tube Clea:.er Co., Pittsburg, Pa. 


CONVEYORS— 

jeffrey Mfg. Co., Columbus.O. 

Heyl & Patterson meg! Pa. 

Link-Belt Machinery Co., Chicago, Il. 

The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, 0. 

Webster Camp & Lane Machine Co., Akron, O. 


CoRE OVENS— 
Millett Core Oven Co., Brightwood, Mass. 


CORRUGATED IRON— 
Berger Mfg. Co., Canton, O. 
AAtra-Standard Iron & Steel Co. Bridgeport,o 
Cincinnati Corrugating Co., Piqua, O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


CoTrron TIEs— 
American Steel Hoop Co., Pittsburg, Pa. 


CRANES— 
Northern Engineering Works, Detroit, Mich. 
Wm. Tod & Co., Youngstown, vu. 
Marion Steam Shovel Co., Marion, O. 
Reading Crane & Hoist Works, a Pa. 
The Bucyrus Co., South Milwaukee, Wis, 
Whiting Foundry Equipment Co., Harvey, II. 
Brown Hoisting and Conveying Machine Co, 
Cleveland, Ohio. 
Excelsior Iron Works Co., Cleveland,O. _ 
Manning, Maxwel! & Moore, New York Citv. 
Cleveland Crane & Car Co., Cleveland, O. 


CRANK HANDLES— 
Norwood Bicycle Co., Cincinnati, O. 


CuPOLAS— 
Riter-Conley Mfg. Co., Pittsburg. Pa 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, Ill 


DIES— 
Danielson Machine & Tool Co,, Cleveland, O. 


DREDGES— 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co,, South Milwaukee, Wis. 


DRILL GRINDERS— 
J. Wendell Cole Columbus, O. 


DRILL PRESSES— 
American Tool Works Co., Cincinnati, , 
W. P. Davis Machine Co., Rochester, N. Y. 
C. H. Besly & Co., Chicago, I11. 
U. Baird Machinery Co., Pittsburg. Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
— & Harris Machine Tool Co., Springfield, 
ass. 
Manning, Maxwell & Moore, New York City. 
Danielson Machine & Tool Co., Cleveland, O. 


DROP FORGINGS— 

Wyman & Gordon, Worcester, Mass. 

Chicago Drop Forge & Foundry Co., Kening 
ton, lik 

Jas. H. Baker Mfg. Co., Pittsburg, Pa 


Drop HAMMERS— 

Baush & Harris Machine Tool Co., Springfield, 
Mass. 
Drop PRESSES— 

Avery Stamping Co., Cleveland, O. 

Bertsch & Co., Cambridge City, Ind. 

C. H. Besly & Co., Chicago. Il. 

E. Konigslow & Bro., Cleveland, O. 

Danielson Machine & Tool Co., Cleveland, O. 
DyNAMOS— 

Jeffrey Mfg. Co., Columbus, O. 


EAVE TROUGHS AND CONDUCTORS— 
Berger Mig. Co., Canton, O. 


ELEVATORS— 
Whiting Foundry Equipment Co., Harvey, Ill, 


ELEVATING AND CONVEYING MACHINERY- 

Heyl & Patterson, Pittsburg, Pa. 

Je Mfg. Co., Columbus, O. 

Link-Belt Machinery Co., Chicago, Ill 

Lidgerwood Mfg. Co., New York City. 

The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 

Webster Camp & Lane Machine Co., Akron, O 

Buhl Malleable Co., Detroit, Mich. 

Excelsior Iron Works Co., Cleveland, O. 
EMERY AND CORUNDUM WHEELS— 

Star Corundum Wheel Co., Detroit, Mich 

C. H. Besley & Co., Chicago, Ill. 

J. Wendell Cole, Columbus and Chicago. 

Northampton Emery Wheel Co., Cnicago, Ill. 
Ww. P. Davis Machine Co., Rochester, N. Y. 
| EMERY WHEEL MACHINERY— 
J Wendell Cole, M.E., Columbus,O., or Ch'cago 
Star Corundum Wheel Co,, Detroit, Mich. 
\ 








Cc. H. Besly & Co., Chicago, Il 
Northampton Kmery Wheel Co., Chicago, III. 
W. P. Davis Machine Co., Rochester, N. Y. 





ENGINEERS AND CONTRACTORS— 
Wellman-Seaver Engineering Co., Cleveland, O. 
Walter Kennedy, Pittsburg. Pa. 

Hevl & Patterson. Pittsburg, Pa. 

Meehan Boiler & Construction Co., Lowellville,O 
E. KE. Erickson, Pittsburg, Pa. 

John T. Jones & Co., Chicago, Ill. 
Riter-ConleyMfg. Co., Pittsburg, Pa. 

leffrey Mfg. Co., Columbus, O. 

Alex Laughlin & Co., Pittsburg, Pa. 

We Fu Go Co., Cincinnati, O. 

James Bonar & Co., Pittsburg, Pa. 


ENGINE PACKING— 
Jenkins Bros., New York City. 
C. H. Beslv & Co., Chicago. 11! 
James B, Clow & Sons, Chicago, Il! 


ENGINEERS’ SUPPLIES— 
Cc. H. Besly & Co., Chicago, Il. 
tenkins Bros., New Vork City. 
James B, Clow & Sons, Chicago, Il, 


ENGINE LATHES— 
U. Baird Machinery Co.. Pittabure, Pa. 
American Tool Works Co., Cincinnati, O. 


ENGINES (O1L)— 
The Aultman Co., Canton, O. 


ENGINES STEAM})— 

W. P. Davis Machine Co., Rochester, N. Y 

Wm. Tod & Co., Youngstown, O. 

The Kdward P. Allis Co,, Milwaukee, Wis 

The Hooven, Owens & Rentschier o., Ham- 
ilton, O. 

The Anltman Co., Canton, O. 

Geo. B.. Sennett Co., Youngstown, Ohio, 


ENGRAVERS AND ELECTROTYPERS— 
Central Electrotype & Engraving Co., Cleveland. 
Nationa) Eugreving Co., Cleveland, O., 
Samuel R. Mason, Cleveland, O. 


FEED WATER HEATERS AND PURIFIERS— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
lames Bonar & Co., Pittsburg, Pa. 

We Fu Go Co., Cincinnati, O. 
Austin Separator Co., Detroit, Mich. 


FELLOE PLATES— 
Avery Stamping Co., Cleveland, O 


FILES. MAKERS OF— 
C..H. Besly & Co., Chicago, I1l, 


FILTERS 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


FIRE BRICK AND CLAay— 
j. V. Rose, Sharon, Pa. 
Union Mining Co., Mt.Savage, Md. 
Clearfield Fire Brick Co., Clearfield Pa. 
Dover Fire Brick Co., Cleveland. O, 
F. B. Stevens, Detroit, Mich. 
Chicago Fire Clay Product Co.. Chicago, Ill. 
Scioto Star Fire Brick Works, Portsmouth, 0. 
Kentucky Fire Brick Works, Portsmouth O. 
Webster Fire Brick Co., South Webster, O. 
Attna Fire Brick Co., Oak Hill, O. 
Oak Hill Fire Brick & Coal Co., Oak Hill, 0. 
Holmes, Strachan & Co., Detroit. Mich. 
Garden City Sand Co., Chi , Ti. 
A. F. Smith & Co., New Brighton, Pa. 
Chas. Taylor’s Sons Co. Cincinnati, O. 


FrrE PROOF COVERING— 
C. H.Besly & Co., Chicago, Ill. 


FLEXIBLE SHAFTS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


FLUE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsbu:g. Pa. 


Foot AND POWER LATHES— 
U. Baird Machinery Co., Pittsburg, Pa. 
FORGINGS— 
Chicago Drop Forge & Foundry Co., Kensing- 
ton, Ill. 
Cleveland City Forge & Iron Co., Cleveland, O. 
Bethlehem Stee! Co., South Bethlehem, Pa. 
Breeburn Steel Co., Braeburn, Pa 
Wyman & Gordon, Worchester, Mass. 
Danielson Machine & Tool Co . Cleveland, O 
Samuel Trethewey & Co.. Pittsburg. Pa. 
Jas H. Baker Mfg. Co., Pittsburg, Pa 
FOUNDRIES— 
Wm. Tod & Co., Youngstown, O. 
Seaman, Sleeth Co., Pitisburg, Pa. 
Hooven, Owens & Rentschler Co., Hamilion, O. 
W. A. Jones Foundry Co., Chicago. 
effrey Mfg. Co., Columbus. ©. 
rass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Riverside Foundry Co., Cleveland, O. 
I. & EK. Greenwald Co., Cincinnati, O. 
Wheeling Mold & Foundry Co., Wheeling, W.Va. 
Excelsior Iron Works Co., Cleveland, O. 
Macbeth & Co., Cleveland, O. 
7OUNDRY EQUIPMENT. 
Miller & Hays, Akron, O. 
Tabor Mfg. Co., Elizabeth, N. J. 
Millett Core Oven Co., Brightwood, Mass 
Brass Founders Supply Co., Newark, N. J. 
Vulcan Mig. Co., Pittsburg, Pa. 
Northern Engineering Works, Detroit, Mich. 
Cleveland Crane & Car Co., Cleveland, O. 
Whiting Foundry Equipment Co., Harvey, Ill. 
FOUNDRY FacINGs— 
Cleveland Facing Mill Co., Cleveland, O. 
FOUNDRY SUPPLIES— 
Northern Engineering Works, Detroit, Mich. 
Chas. Taylor's Sons Co., Cincinnati, O. 
Miller & Hays, Akron, O. 
Clearfield Fire Brick Co., Clearfield, Pa. 
Cleveland Crane & Car Co , Cleveland, O. 
rhe Ohio Sand Co., Conneaut, vu. 
Union Mining Co., Mt. Savage, Md. 
Dover Fire-Brick Co., Cleveland, O. 
A, F. Smith & Co., New Brighton, Pa. 
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Tabor . Co. th, N. J. 
Mfg Elizabeth, N. J 


F. . e 
Whiting Foundry Equipment Co., Harvey, Il. 
Millett Core Uven Co., Brightwood, Mass. 
Cleveland Facing Miil Co., Cleveland. O. 
Gar City Sand Co., Ch , Tn. 
Fire Product Co., Chi , mi. 

F pply Co-, am 4% 
re Brick Works, Portsmouth, O. 
Works, Portsmouth, O. 
re Brick Co., South Webster, O. 
Attna Fire Brick Co., Oak Hill, O. 


ir Rose, Sharon, Pa. 

k Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Chicago, III. 
Newport Sand Bank Co., Newport, Ky. 

FRICTION METAL— 

ames B, Clow & Sons, Chicago, III. 
heo. Hiertz & Son, St, Louis, Mo. 


Brass 
Vulcan Mfg. 
Scioto Star Fi 


FuRNACES— 
Playford Stoker Co., Cleveland, O. 


FURNACE LININGS— 
Union Mining Co., Mt. Savage, Md. 


FURNACE, MELTING— 
Whiting Foundry Equipment Co., Harvey, Ill. 


Fug. Or, BURNERS— 
W. 8. Rockwell & Co., New York City. 


GALVANIZED IRON— 
Apollo Iron & Steel Co., Pittsburg, Pa. 


GALVANIZERS— 
AM{tna-Standard Iron & Steel Co., Bridgeport, O 
Apollo Iron & Stee! Co., Pittsburg, Pa. 


GALVANIZING Pots— 
The Wm. B. Pollock Co., Youngstown, O. 


Gas ENGINES— 
Northern Kngineering Works, Detroit, Mich. 


GAUGE CocKs— 
James Bonar & Co., Pittsburg, Pa. 


GEARING— 
I. & K. Greenwald Co., Cincinnati, O. 
The R. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co., Cleveland, O. 
Fraser & Chalmers, Chicago, Il. x 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
James Bonar & Co., Pittsburg, Pa. 


GEAR CUTTING— 

The R. D. Nuttall Co., Allegheny, Pa. 

The Van Dorn & Dutton Co., Cleveland, O. 
GEAR LUBRICANTS— 

The Ironsides Company, Columbus, O. 


GIRDER WoORK— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


GRINDSTONES— 

Cc. H, Besly & Co., Chicago, Ill- 
GRAPHITE PAINT— 

Jos Dixon Crucible Co., Jersey City, N. J. 
GRATE BARS— 

Geo. B. Sennett Co., Youngstown, Ohio. 
Gray IRON CasTINGS— 


W. A, Jones Foundry Co., Chicago, I11. 
Brass Founders’ supply Co., Newark, N. J. 


Hack SAws— 
Q & C Co., Chicago, Ill. 
HANDLES— 
Norwood Bicycle Co., Cincinnati, O. 
HANGERS— 
K. A. Delano, Chicago, Il. 
Mtg. Co., Mishawaka, Ind. 


The Aultman Co., Canton, O. 
ones & Laughlins, Ltd., Pittsburg, Pa. 
. & E. Greeuwald Co., Cincinnati, O. 


HARNESS SNAPS— 
Covert Mfg. Co., West Troy, N. Y. 


HEATERS AND PURIFIERS— 
Harrison Safety Boiler Works, Philadelphia. 
ames Bonar & Co., Pittsburg, Pa. 
'e Fu Go Co., Cincinnati, O. 
Austin Separator Co., Detroit, Mich. 


Hgkavy HARDWARE— 


C. H. Besly & Co , Chicago, Ill. 
Parkhurst & Wilkinson Co., Chicago, Ill. 


Hoists— . 
Reading Crane & Hoist Works, Reading, Pa. 
The Aultman Co., Canton, O. 
Lidgerwood Mfg. Co., New York City. 
HOISTING ENGINES— 
The Kdward P. Allis Co., Milwaukee, Wis. 
Mig. Co., New York City. 
The Aultman Co., Canton, O. 
Webster, Camp & Lane Machine Co., Akron, O. 
Excelsior Irou Works Co., Cleveland, O 
HoOIsTtTING MACHINERY— 
Link-Belt Machinery Co., ——y Til. 
efrey Mf el bu _- vngirees 
. Co. umbus, O. 
Saditer fron Works oe erstend, o. 
Li Mig. Co.. New York City. 
Howl & Patt , Pittsburg, Pa. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 


Co., Cleveland, O. 
Webster, Camp & Lane Machine Co., Akron, O. 


HorsE SHOES— 
Phoenix Horse Shoe Co., Joliet, Ill. 


IMPULSE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


INDUSTRIAL CARS— 
The Pressed Steel Car Co., Pittsburg, Pa. 


INGoT MoLps— 
Lorain Foundry Co., Lorain, O. 


INJECTORS— 
C. H. Besly & Co., Chicago, Il. 
Manning, Maxwell & Moore, New York City. 
James Bouar & Co., Pittsburg, Pa. 


INSURANCE COMPANIES— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct. 


IRON BUILDINGS— 
Universal Construction Co., Chicago, I!!, 
Schiffer Bridge Co., Pittsburg, Pa. 
Riter-Conilev Co., Pittsburg. Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


IRON, NAILS AND STEEL— 
Cc. H. Besly & Co., Chicago, IIl. 
KR. H. Stroud & Co., Chicago, [11. 
Parkhurst & Wilkinson Co., Chicago, I/l. 
L. K. Hirsch, Chicago, Il. 


IRON AND STEEL ROOFING— 
Berger Mfg. Co., Canton, UO. 
Atva-Standard Iron & Steel@o.. Bridgeport O 
Cincinnati Corrugating Co., Piqua, O. 
Wm. B, Scaife & Sons, Pittsburg, Pa. 


IRON ORE— 
Lake Superior Consolidated Iron Mines New 
York City, N. Y. 
gre Norton & Co., Cleveland, O. 
. A. Hanna & Co., Cleveland, O. 
Drake Bartow & Co.,Cleveland, O. 
Pickands. Mather & Co., Cleveland, O. 


IRON WORKING TooLts— 
Avery Stamping Co., Cleveland, O. 
American Tool Works Co., Cincinnati, O. 
H. Bickford, Lakeport, N. H 
C. H. Besly & Co., Chicago. Ill. 
U. Baird Machinery Co., Pittsburg, Pa. 
Spmrany Stee. Tool Co., Chicago, Ill. 
The Armstrong Mfg. Co. Bridgeport, Conn. 
Bickford Drill & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 
en & Harris Machine Tool Co., Springfield, 
age 
W. P. Davis Machine Co., Rochester, N. Y. 
Manning, Maxwell & Moore, New York City. 
Bertsch & Co., Cambridge City, Ind. 
Skinner Chuck Co., New Britain, Conn. 


LADLES— 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, Il. 


LATHES— 
W. P. Davis Machine Co., Rochester, N. Y. 
U. Baird Machinery Co., Pittsburg. Pa. 
Rickford Drill & Too! Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 
American Toot Works Co., Cincinnati, O. 


| LINK BELTING— 


The Je Mfg. Co., Columbus, O. 
Link-Beit inery Co., Chicago, Ill. 
Heyl & Patterson, Pittsburg, Pa. 

The Aultman Co., Canton, O. 


LOCOMOTIVES— 
L. K. Hirsch, Chicago, Ill. 
Hyde Bros. & Co., Pittsburg, Pa. 


MACHINISTS’ TOOLS AND SUPPLIES— 
American Tool Works Co., Cincinnati, O. 
W. P. Davis Machine Co., Rochester, N. Y. 
H. Bickford, Lakeport. N. MH. 

Cc. H. Besly & Co., Chicago, Il. 

U. Baird a 4 Pittsburg, Pa. 
Bertsch & Co., Cambridge City, Ind. 
Armstrong Bros. Tool Co., Chicago, III. 
Bickford Drill & Tool Co., Cincinnati, O. 
Parkhurst & Wilkinson Co. 
Skinner Chuck Co., New Britain, nn. 

Baush & Harris Machine Tool Co., Springfield 

Mass. 

Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 


MACHINE SCREWS— 
C. H. Besly & Co., Chicago, Il. 


MACHINE SHOPS— 
The R. D. Nuttall Co., Allegheny, Pa. 
Danielson Machine & Tool Co,, Cleveland, O. 


MACHINERY AND TOOL STEEL— 
C. H. Besley & Co., Chicago, I11. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Byron H. White, Chicago, Il. 
orris & Bailey Steel Co., Pittsburg, Pa. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 


MAGNESIA COVERING— 
C, H. Besly & Co., Chicago, Il. 
James B. Clow & Sons, Chicago, I11, 


MALLEABLE FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, I! 


MALLEABLE CASTINGS— 
Acme Malleable Iron Works, Buffalo, N. Y. 
Buhl Malleable Co., Detroit, Mich. 
Forster, Waterbury & Co., Chicago, Il. 


MANUFACTURING CHEMISTS— 
We Fu Go Co.,, Cincinnati, O. 
Grasselli Chemical Co., Cleveland, O. 


MANUFACTURED IRON AND STEEL— 
Bourne-Fuller & Co., Cleveland, O. 
A#itna-Standard Iron & Steel Co., Bridgeport, O. 
The Morris & Bailey steel Co., Pittsburg, Pa. 
Parkhurst & Wilkinson Co., Chicago, ie 
Ohio Steel Co., Youngstown, O. 

Republic Iron & Steel Co., Chicago, Ill. 





Monongahela Iron & Steel Co., Pittsburg, Pa. 





METAL BEARINGS— 
Theo. Hiertz & Son, St. Louis, Mo 
C. H. besiy & Co., Chicago, iil. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc.. Philadelshia, Pa. 
Magnolia Metal Co., New York City. 
Swarts Metal Refining Co., Chicago, Ills. 
F. R. Phillips’ Sons Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Ill, 


METAL CEILINGS— 
Berger Manufacturing Co., Canton, O. 


METAL WORK- 
Avery Stamping Co , Cleveland, O. 


MILLING MACHINES— 
American Tool Works Co., Cincinnati, O. 
W. P. Davis Machine Co., Rochester, N. Y. 
U. Baird Machinery Co., Pittsburg, Pa. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 


MINING MACHINERY— 

C. H. Besly & Co., Chicago, I11. 

The Edward P. Allis Co., Milwaukee, Wis, 

(eer Mfg. Co., Columbus, O. 
idgerwood Mfg. Co., New York City. 

Wm. Cramp & Sons, Philadelphia, Pa 

The puageee Co., South Milwaukee, Wis. 

Marion Steam Shovel Co., Marion, O. 

Webster, Camp & Lane Machine Co., Akron, O. 

Fraser & Chalmers, Chicago, I1l. 

Excelsior Iron Works Co., Cleveland, O. 


MINE PuMPs— 
F. M. Prescott Steam Pump Co.,Milwaukee, Wis. 


MOLDING MACHINES— 
Tabor Mfg. Co., Elizabeth, N. J 
Whiting Foundry Equipment Co 


MOLDING SAND— 
Ohio Sand Co., Conneant. VU. 
F. B. Stevens, Detroit, Mich. 
Garden City Sand Co., Chicago, I/l. 
Newport Sand Bank Co., Newport, Ky. 


MULTIPLE DRILLS— 
Bickford Drill and Tool Co., Cincinnati, O. 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 


NICKEL PLATING OUTFITS— 
Northampton Emery Wheei Co., Chicago, Il. 


NuTs AND BoLtTs— 
Upson Nut Co., Cleveland, O. 


OILLESS BEARINGS— 
C. H. Besly & Co., Chicago, I11. 


OIL BURNERS— 
W. S. Rockwell & Co., New York City 


O11, Cups— 
C. H. Besly & Co., Chicago, Il. 
James Bonar & Co., Pittsburg, Pa 


Or, FILTERS— 
James Bonar & Co., Pittsburg, Pa. 


Or, Pumps— 
C. H. Besly & Co,, Chicago, Ill. 


Or, SEPARATORS— 
Harrison Safety Boiler Works, Philadelphia, Pa 
Austin Separator Co., Detroit,Mich. 


ORE CARS— 
The Pressed Steel Co, Pittsburg, Pa. 


OrRE CRUSHERS— 
The Maward P. Allis Co,, Milwaukee, Wis. 
a Mfg. Co., Columbus, O, 
he Aultman Co., Canton, O. 
Fraser & Chalmers Chicago, Ill, 


ORE SCREENS— 
Rob’t Aitchison Per. Metal Co., Chicago, Ill. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 
James Bonar & Co., Pittsburg, Pa. 


PACKING— 
C. H. Besly & Co., Chicago, Ill, 
Tenkins Bros., New Yor® Citv. 
James B, Clow & Sons, Chicago, Ill 


PAINT— 
Iron Clad Paint Co., Cleveland, O. 
Tos. Dixon Crucible Co., Jersey City, N. J. 


PATTERN WORKS— 
Robeille Pattern Co., Cleveland. 0 
Forsythe Pattern Works, Youngstown, O. 


PERFORATED METALS— 
Aitchison Perforated Metal Co., Chicago, Ill. 
Fraser & Chalmers, Chicago, Ill. 
Hendrick Mfg. Co., Carbondale, Pa 


Pic IRoN— 
Rogers, Brown & Co., Cincinnati, O. 
Reed F. Blair & Co., Pittsburg, Pa. 
Clinton lron & Steel Co,, Pittsburg. 
Forster, Waterbury & Co., Chicago, Ill. 
Bourne-Fuller Co. Cleveland, O. 
M. A. Hanna & Co., Clevelana, O. 
EK. H. Stroud & Co., Chicago, Ill. 
F. B. Stevens, Detroit, Mich. 
McKeefrey & Co., Leetonia, O. 
SuperiorCharcoal Iron Co., Grand Rapids, Mich 
Spearman Iron Co., Sharpsville, Pa. 
Hickman, Williams & Co., Chicago, Il, 
The Brier Hill Coal & Iron Co., Youngstown, O. 
Pickands, Mather & Co., Cleveland, O. 
Republic Iron & Steel Co.. Chicago, I11. 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co., Chicago, Il, 


PIG IRON CASTING APPARATUS— 

Heyl & Patterson, Pittsburg, Pa. 

G. H. Ginther, Special Agent, Pittsburg, Pa. 
PrpE (Cast [RON)— 

James B, Clow & Sons, Chicago, Il. 


PrPE (RIVETED STEEL)— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


Harvey, Ill. 
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PirEk CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


PirzE COVERING— 
C. H. Besly & Co., Chicago. Il. 
Jenkins Bros., New York City. 


Prez CUTTING AND THREADING Ma- 


CHINES— 
The Armstrong Mfg. Co., Bridgeport, Conn. 


PrpE FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, Ill, 


PLANERS— 
W. P. Davis Machine Co., Rochester, N. Y. 
U. Baird sont? Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O 
Manning, Maxwell & Moore, New York City. 
American Tool Works Co., Cincinnati, O. 


PLATES— 
Enterprise Boiler Co.. Youngstown, O. 
nese Iron & Steel Co., Chceago, Il. 
Universal Construction Co., Chicago, I!1. 


PLUMBERS’ AND GAS FITTERS’ SUPPLIES— 
C. H. Besly & Co.. Chicago, Il. 
James B. Clow & Sons, Chicago, Ill. 


PNEUMATIC APPLIANCES— 
Clayton Air Compressor Works, New York. 


PNEUMATIC TOOoLs— 
American Pneumatic Tool Co., New York City 
Q & C Co., Chicago. Il. 
W. J. Schaefer & Co., New York City. 


PORTABLE FORGE— 
Cc. H. Besly & Co., Chicago, Ill. 
Vulcan Mfg. Co., Pittsburg, Pa. 


POWER Drop HAMMERS— 
Baush & Harris Machine Tool Co., Springfield 
Mass. . 


POWER PRESSES— 
Avery Stamping Co., Cleveland, O. 
Bertsch & Co., panes City, Ind. 
E. Konigslow & Bro. C eveland, oO. 
Danielson Machine & Tool Co., Cleveland, O. 


POWER TRANSMISSON MACHINERY— 
effrey Mfg. Co., Columbus, O. 
. A. Delano, Chicago. Il. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
goaee & Laughiins, Ltd., Pittsburg, Pa. 
. & BE. Greenwald Co., Cincinnati, O. 


Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co.. Chicago, Ill. 

KE. Konigslow & Bro. Cleveland, O. 

Danielson Machine & Tool Co., Cleveland, O. 
Avery Stamping Co., Cleveland, 0. 


PRESSURE GAUGES— 
The Bristol Co., Waterbury, Conn. 
James Bonar & Co., Pittsburg, Pa. 


PULLEYS— 
W. A. Jones Foundry Co., Chicago, Il 
BK. A. no, Chicago, Ill. 

Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 
effrey Mfg. Co., Columbus, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa 
. & E. Greenwald Co., Cincinnati, O. 


PUMPS (STEAM)— 
The Edward P. Allis Co.. Milwaukee, Wis 
Blakeslee Mfg. Co.. Du Quoin, Ill, 
Fred M. Prescott Steam Pump Co., Milwaukee 
Wis. 
Hall Steam Pump Oo., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 


PUNCHES— 
EB. Konigsiow & Bro. Cleveland, O. 


PYROMETERS— 
Edward Brown, Philadelphia, Pa. 
Vulcan Mfg. Co., Pittsburg, Pa. 


RADIAL DRILLS— 
Bickford Drill and Tool Co., Cincinnati, O. 
Baush & Harris Machine Tool Co.. Springfield, 
Mass. 


RaILs— 
L. K. Hirsch, Chicago, Ill 
Hyde Bros. & Co., Pittsburg, Pa, 


RAILWAY SUPPLIES— 
Cleveland City Forge & Iron Co., Cleveland, O. 
Garden City Sand Co., Chicago, Il. 
L. K. Hirsch, Chicago, Ill. 


RELAYING RAILS— 
L. K. Hirsch, Chicago, Til 
Hyde Bros. & Co,, Pittsburg, Pa 


RIVETS— 

Champion Rivet Co., Cleveland, O. 

Jonse & Laughlins, Ltd., Pittsburg, Pa. 
RIVETED STEEL PIPE— 

The Wm. B. Pollock Co. Youngstown, O. 
Rock DRILLS— 

Rand Drill Co., Chicago, Ill. 

The Ingersoll-Sergeant Drill Co., New York. 
ROLL FOoRGINGS— 

Samuel Trethewey & Co,, Pittsburg, Pa. 
ROLLING MILL MACHINERY— 

Totten & Hogg Iron and Steel Foundry Co., 
a Pa. 

F. R. Phillip s’ Sons Co., Philadelphia, Pa 

Whiting Foundry Equipment Co., Harvey, Il, 
Roors— 

Shiffier Bridge Co., Pittsburg. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 

Wm. B. Scaife & Sons, Pittsburg, Pa. 
Saws— 

Peter Gerlach & Co., Cleveland, O. 





Scrap IRON— 
L. K. Hirsch, Chicago, I! 
Hyde Bros. & Co,, Pittsburg, Pa. 
Universal Construction Co., Chicago, Ill. 


SCREENS FOR COAL, ORE, ETc.— 
Robt Aitchicon Perforated Mets! Co., Chicago. 
Hendrick Mfg. Co., Carbondale, Pa. 
jateey Mfg. Co., Columbus, O. 
e Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, I11. 


ScREWsS— 
C. H. Besly & Co., Chicago, Ill. 
Upson Nut Co., Cleveland, O. 
Chicago Screw Co., Chicago, Il) 


ScREW MACHINES— 
Cleveland Ball & Screw Co., Cleveland, O. 


SECOND-HAND MACHINERY— 
L. K. Hirsch. Chicago, 111. 
Hyde Bros & Co., Pittsburg, Pa. 
Geo. D. Moffat & Co., Chicago, I}, 


SEPARATORS— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit, Mich. 


SHAFTING— 
EK. A. Delano, Chicago, Il. 
Dodge Mfg. Co., Mishawaka, Ind. 
Fitzsimmons & Co., Cleveland, O. 
The Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
ones & Laughlins, Ltd. Pittsburg, Pa 
. & E. Greenwald Co., Cincinnati, O. 
Bethlehem Steel Co., South Bethlehem, Pa, 
American Steel & Wire Co., Chicago, Ill. 


SHAPERS— 
W. P. Davis Machine Co., Rochester, N. Y. 
Baush & Harris Machine Too! Co., Springfield, 
Mass. 
American Tool Works Co., Cincinnati, O. 


SHEARING AND PUNCHING MACHINERY— 
Bertsch & Co., Cambridge City, Ind. 
Danielson Machine & fool Co., Cleveland, O. 


SHEAR KNIVES— 
Samuel Trethewey & Co., Pittsburg, Pa. 


SHEET IRON— 
Afina-Standard Iron & Steel Co., Bridgeport, O. 
EK. H. Stroud & Co., Chicago. Ill. 
Republic Iron & Steel.Co., Chicago, Il. 
Struthers Iron & Steel Co., Struthers, O. 


SHIP YARDS— 
Wm. Cramp & Sons, Philadelphia, Pa. 


SOLID STEEL SHEAR KNIVES 
Samuel Trethewey & Co., Pittsburg, Pa. 
SPIKES— 
L. K. Hirsch, Chicago, Il! 


SPECIAL MACHINERY— 
American Tool Works Co , Cincinnati, O. 
James Bonar & Co., Pittsburg, Pa. 
Avery Stamping Co., Cleveland, O. 
& C Co,, Chicago, Il. 
he Aultman Co., Canton, O. 
a Mfg. Co., Columbus, oO. 
. Konigsiow & Bro. Cleveland, O. 
Wheeling Mold & Foundry Co., Wheeling, W. Va. 
Danielson Machine & Tool Co., Cleveland, O. 
STACKS— 
Wm.1B. Scaife’'& Sons, Pittsburg, Pa. 
STAND PIPES— 
The Wm. B. Pollock Co., Youngstown, O. 


STEAM BOILER INSPECTORS— 
Hartford Steam Boiler inspection & Insurance 
Co., Hartford, Conn. ’ 


STEAM PIPE AND BOILER COVERING— 
Cc. H. Besly & Co., Chicago Il. 


STEAM PACKING— 
James B. Clow & Sons, Chicago, Ill. 
&. H. Besly & Co., Chicago, ii. 


STEAM PUMPS— 
Hall Steam Pump Co., Pittsburg, Pa. 
Blakeslee Mfg. Co., Du Quoin, Il. 
—— M. Prescott Steam Pump Co., Milwaukee, 
Wis. 
Edw. P. Allis Co., Milwaukee, Wis. 
Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 
James Bonar & Co., Pittsburg, Pa. 
STEAM SEPARATORS— 
James Bonar & Co., Pittsburg, Pa. 
Austin Separator Co., Detroit, Mich. 
Harrison Safety Boiler Works, Philadelphia, Pa 
STEAM SHOVELS AND DREDGES— 
Marion Steam Shovel Co.. Marion, O 
The Bucyrus Co., South Milwaukee, Wis. 
STEAM SPECIALTIES— 
C. H. Besly & Co.. Chicago, Il. 
James Bonar & Co., Pittsburg, Pa. 
STEEL— 
Otis Steel Co., Cleveland, O. 
E. H. Stroud & Co., Chicago, Ill. 
Breeburn Steel Co., Braeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Byron H. White, Chicago, Ill. 
Monongahela Iron & Steel Co., Pittsburg, Pa 
American Steel Hoop Co , Pittsburg, Pa. 
American Steel & Wire Co., Chicago, Ill, 
Struthers Iron & Steel Co., Struthers, O. 
STEEL BALLS— 
Cleveland Ball & Screw Co., Cleveland, O. 
Norwood Bicycle Co., Cincinnati, 0. 
STEEL BANDS— 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel.& Wire Co ' Chicago, I!1. 
STEEL BLOOMS AND BILLETS— 
American Steel & Wire Co., Chicago, Ill. 





National Steel Co., Chicago, Til. 

Bethiehem Steel Co., -oura Bethlehem, Pa. 

The Lorain Steel Co., Lorain, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 

American Steel Hoop Co., Pittsburg, Pa. 
STEEL CARS— 

The Pressed Steel Car Co,, Pittsburg, Pa. 
STEEL CASTINGS— 

Otis Stee) Co., Cleveland, O. 

Q & C Co., Chicago, Til. 

Bethlehem Steel Co., South Bethlehem, Pa. 
STEEL CEILINGS— 

Berger Manufacturing Co., Canton, O. 
STEEL FRAME MILI, BUILDINGS— 

Wm. B. Scaife & Sons, Pittsburg, Pa. 
STEEL FOUNDRY PLANTS— 

Whiting Foundry Equipment Co., Harvey, Il! 
STEEL Hoors— 

American Steel Hoop Co., Pittsburg, Pa. 
STEEL PLANTS— 

The Wm. B. Pollock Co., Youngstown, O. 


The Riter-Conley Co., Pittsburg, Pa. 
STOKERS— 

Playford Stoker Co., Cleveland, O. 
TANKS— 


Enterprise BoilerCo., Youngstown, O. 
Meehan Boiler&Construction Co., lLowellville O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
TANK CaRS— 
The Wm. B. Pollock Co., Youngstown, O. 


TIN AND TERNE PLATES— 
EK. d. Stroud & Co., Chicago, Il. 
American Tin Plate Company, Chicago, Ill. 


TIN PLATE MACHINERY— 

Totten & Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 


Too, STEEL— 
Cc. H. Besly & Co., Chicago, Ill. 
Breeburn Steel Co.. Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., yyy. Pa. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
TRAMWAY EQUIPMENT— 
Whiting Foundry Equipment Co., Harvey, Il, 


TRANSMISSION MACHINERY— 
Heyl & Patterson, wy Pa. 
Link-Belt Machin Co. icago, Til. 
The Lane & Bodley Co., Cincinnati, O. 
W.A. Jones Foundry & Machine Co., Chicago. 
Jeffrey Mfg. Co., Columbus, O. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 
TROLLEY TRacKS— 
Whiting Foundry Equipment Co,, Harvey, I1I, 
Northern Engineering Works, Detroit, Mich. 
Miller & Hays, Akron, O. 
TRUCKS— 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, Ill. 
TUBES— 
National Tube Co,, Pittsburg, Pa. 
S. Fix’ Sons, Cleveland, O. 
TuBEr CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


TUBE WELDING— 
8. Fix Sons, Cleveland, O. 


TUMBLERS— 

Northern Engineering Works, Detroit, Mich, 

Whiting Foundry Equipment Co., Harvey, Il. 
TURNBUCKLES— 

Republic Iron & Steel Co , Chicago, Ill, 

Cleveland City Forge & Iron Co., Cleveland, O 
Twist DriLts— 

C. H. Besly & Co., Chicago, Ill, 
Twist DRILL CasEs— 

Vulcan Mfg. Co., Pittsburg, Pa. 
VALVES— 

James B. Clow & Sons, Chicago, Ill. 

c. 4M. Besly & Co., Cnr ©, Ais. 

Jenkins Bros., New York City 

Manning, Maxwell & Moore, New York City. 

James Bonar & Co., Pittsburg, Pa. 
WASHERS— 

Avery Stamping Co., Cleveland, O, 
WATER SOFTENING PLANTS— 

We Fu Go Co., Cincinnati, O. 
WIRE— 

American Steel & Wire Co., Chicago, Ill. 
WIRE COATING— 

The Ironsides Company, Columbus, O. 
WIRE FENCING— 

American Steel & Wire Co., Chicago, Il. 
WIRE FILLER— 

The Ironsides Company, Columbus, O. 
WIRE MACHINERY— 

S. W. Goodyear, Waterbury, Corn. 
WIRE NAIts— 

American Steel & Wire Co., Chicago, Il. 
WIRE RopPE COATING— 

The Ironsides Company, Columbus, O. 
Wire Rope FILLING— 

The Ironsides Company, Columbus, O. 
Woop PULLEYsS— 

Dodge Mfg. Co., Mishawaka, Ind. 
WROUGHT PIPE— 

National Tube Co., Pittsburg, Pa. 
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Acme Malleable Iron Works... iiahnan 
Aitna-Standard Iron & Steel Go...................... > 
4itna Fire Brick Co... eceee 33 
Aitchison, Rob't, Perforated Metal Co.............. 32 
Allis & Co., Edward P 42 
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Central Electrotype & Engraving Co................. 
GENIE TRIWE Cipiedcsccccrscetserteccteccocececcccceceses 7 
Chicago Drop Forge & Foundry Co.................. I 
Chicago Fire Clay Product Co................ — = 
Chicago Press Clipping Bureaw...............00+seeseeee 31 
*Chicago Rawhide Mfg. Co..........ccse-sssecsereceeseees 30 
Chicago Screw CO.........cccecere um 8 
Cincinnati Corrugating Co...........c.cccceccssseseceeees I 
Clayton Air Compressor Works .................00000+ 2 
Clearfield Fire Brick Co.. SE  * 
Cleveland Ball & Screw Co... wibiecisatéellinins- GN 
Cleveland City Forge & fron Co... cccoscoccsess * 8 
Cleveland Crame & Car Coi......cccccccccececcseeseneseees 31 
tCleveland Pacing Mill Co...............ccccceccscsseeeees -- 
Clinton Irom & Stee! Co ........ccccesecsesees bensentie eieube 30 
Saaey Ge BORG, FABIO Biaoccececescnccce -coccscsces ccccscecesece 2 
Cole, j. WEMGELL....cccrercreccrreresereeeerresenenesoeees 48 
Covert Mfg. Co / . 29 
Crea Be BOWS, WEB .cccecccvccccecesccccrcses cocccocccetecesce 25 
Cremer & Bicknell..............:c:ceesseeeeseees eeseccoceeses 32 
Crescent Steel Co ..........-cccccereceneee etcecsececs eesseccecese 
Danielson Machine —¥ <a Co... esunineennanit 
DSW ES BERSMIMS TO... WP nccccscecccccccescsccsceeess> 29 
Denison, Prior & ed pauuetadinendesebecesensened 24 
Delano, RB. A a 
Detroit & Cleveland Navigation Co. ecccccne OO 
Dixon Jos., Crucible Co......... 32 
"Dodge M Mig _ EEE 
Dover Fire ‘brick Co.. a ow 38 
Drake, Bartow & Co.,.....c0csseseeseee ee 30 
Emmerton, F. A....... oo 8 
Enterprise Boiler C 1 
Erikson, Edwar 24 
Excelsior Iron Works Co 4i 
III CID ccnecuspessenentocsvasenpemecnestanseneaseneenns 35 
*Fizs Sons....... eenateebetamahdemnngnascouteqneeteneete ceseasacnees 2 
Forster, Waterbury & C0...5........cccccsseseesseeseeesees I 
Forsythe Pattern Works...... .........cccccssscccssesseeee 35 
ETD 25 
EY Gig, Eile ©. ncoccccccccescccsesssccceseoveconseceienes | 8 
I nvscscsnicnesenccapesqoconerentpnenasnennstes 48 
Garden City Sand Co............ ereeeeese ssecccoccenecesooenses 33 
Gerlach, Peter & Co. ccoccceonousnes 
Ginther, G. H............ qunaeveceeveccocnesnenecees 


Gobeille Pattern Co 
Goodyear, S. W ......0-.ss00 


Greenwald Co., 1. & 
Hall Steam 4 Co.. 
Hanna & Co. A.. 

Harrison Safety Boiler Works. os 
Hartford Steam Boiler asia & Ins. Co 
Hendrick Mfg. Co., The... 





Heyl & Patterson ............... — 
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JUDGE and JURY. 


TERRE 


Buyers of Austin 
Separators may be both 
Judge and Jury. 


We ship responsible 
parties in any part of 
the United States on 
30 days’ trial, and pay 
freight both ways if 
our guarantee is not 
substantiated. 


There need be no 
question of a selection 
if you want a steam or 
oil separator. 


THE AUSTIN SEPARATOR 


guarantee is broad and 
liberal and means en- 
tire satisfaction or no 
sale. The practical ad- 
vantages of a separator 
on steam plants are 
known to every practi- 
cal up-to-date engineer 
and yet there are thou- 
sands of manufacturers 
who are throwing away 
good money every day 
by not using them. 


Our Catalogue may 
convince you that you 


need one and that one, 
the Austin Separator. 


oo 3 23 


AUSTIN SEPARATOR CO., 


18-23 Woodbridge Si., 


DETROIT, - - MICH, 














“It is true 
that advertising 
will not 
put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.”’ 


—Some Essential Oile fer Advertssers 


ais - 
NICKEL STEEL 225*= 


When the Best Material Obtainable is Desired. 


car orice tr 6} BETHLEHEM STEEL C0., 


Pamphlet. SOUTH BETHLEHEM, PENN’A, 























BRANCH OFFICES: — 10o Broadway, New York; 421 Chestnut St,, Philadelphia ; 1433 
Marquette Building, Chicago; 406-407 Perry Payne Building, Cleveland; 342 
Main St., Cincinnati; 601 Burlington Building, St. Louis; 430 Endicott Building, 
St. Paul; 726 Gravier St., New Orleans, 























Hydraulic Pressed Forging. 


WYMAN & GORDON, Worcester, Mass. 
New York Office: 116 Liberty st. 


DEHROPYP FORGING SS. 








We MANUFACTURE AND ERECT 


STEEL FRAME MILL BUILDINGS 


in all parts of the United States. 
IRON and STEEL TANKS (or Liquids or Gases. 
GERM PROOF WATER FILTERS, to gal. to 10,000 gal. capacity per hour. 
RIVETED STEEL PIPE. 
STEEL STACKS. 
S.CAIFES : 
CORRUGATEDIRON Wm. B. Scaife & Sons, 


(Established 1802.) 


PITTSBURCH, - « e« PA. 




















Ee. A. DELANO, 
50 to 52 So. Clinton St., Chicago. 


MANUFACTURER 'OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 


THE LORAIN FOUNDRY COMPANY, — 


Lorain, Ohio. 
SAND AND CHILLED ROLLS. 


Heavy Iron Castings in Loam, Dry and Green Sand, 
Made from Cupola or Air Furnace... 





BRASS AND COPPER CASTINCS. 














DIXON’ Ssuica GRAPHITE PAINT 


FOR TIN OR SHINCLE ROOFS AND IRON WORK. Tin roofs well painted have not re- 
IT IS ABSOLUTELY WITHOUT AN EQUAL. quired repainting for roto 15 years 


If you need any paint it will pay you to send for circular. 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 
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Spearman 
Iron 
Company, 


Sharpsvilie, Pa. 


ted Foundry Irons. 
ences. Strength, Fluid- 
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‘Sollers’ Tool and Twist Drill Grinders, 


P. 0. Box 84, 
COLUMBUS, OHIO. 






DE’TROIT 


Emery-Corundum a 


WHEELS, 


J. WEND LL COLE, 
911 No. 112 Clark St., 
CHICAGO, ILL. 





ity, Uniformity. 
American Scotch 
brand unequaled. 


HENDERSON & TRAGO, Agents, 
CLEVELAND, O. 
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Absolutely without a rival. 


Perfect 
Lubricating 
Metal. 


The only Phosphorized Tin 
Graphite Bearing Metal in the 
world. Write for particulars. 
Ask-‘your dealers for it. 


Perfect Lubricating Metal -Co., 


Second and Plum Sts., 
Cincinnati, Ohlo, U.S.A. 














THE 


DANIELSON 
MACHINE 








Radial Drills. 


FOR EVERY CLASS OF WORK. 1899 Catalog Describes Them. 


BAUSH & HARRIS MACHINE TOOL CoO., 


Springficlda, Mass., U.S.A. 
SALES ACENTS: EUROPEAN ACENTS: 
MANNING, MAXWELL & MOORE, 
New York, Chicago, Pittsburg, and Cleveland. 


HILL, CLARK & CO., 
Boston. 


London, E. C. 


E, SONNENTHAL. Jr., 
Berlin, Germany. 


MEEHAN VERTICAL WATER TUBE BOILER. 


The Best Boiler for Utilizing Waste Gases 
Around Blast Furnaces and Rolling Mills. 


We Make a Specialty of Repair and Renewal Work at Plants. 
THE MEEHAN BOILER & CONSTUCTION Co., 


Lowelliville, Ohio. 


The “ORIGINAL GANDY” 


Stitched Cotton Duck Belting, 
Especially adapted for Main Drivers, Saw Mills, Cotton Ginrc, 
Cotton Presses, and for all places where belts are subjected t« 
moisture or atmospheric changes,the “GANDY” stands paramornt. 
For farther information, prices, etc., write 


The GANDY BELTING CO., Baltimore, Md. 
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DEALERS In- 


MACHINERY 
MactneTols 


MANUFACTURERS OF 


DIES, | 
Special Machinery, Etc. 


Special Department for 


DEVELOPING INVENTIONS 
in SECRET. 





A full line of 


NEW and 
SECOND HAND 
PRESSES and 
MACHINE TOOLS 


earried in stock 
93 to97 
Lake St., 


| 








Shovels 


Iron Mining. ie 


We have machines of new designs with * 
engines. Ty Bley 
’ : 














hoisting, swinging and crane 

These were designed and constructed espe- 

cially to meet requirements of iron mining . f 
ag | 


and coal mining fields. 








WE INVITE MOST RICID 
INVESTICATION. ae 


—— ‘ ' 
it 
For full information address 


THE == 


MARION STEAM SHOVEL 60. "WEE 


Marion, Ohio. 


SELIG SONNENTHAL & CO., 











Cleveland, 0. cast 


W<se> When writing to advertisers please mention The Iron Trade Review. 
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cHiC AGO itl in 
FeNe TOOhS & METAL Worker 
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Write oe Photograph and pee Prices, 





Fire Brick, Fire Clay, Pig Wop 


F. B. STEVENS, Detroit, Mich. 





| VERMILION PINE & IRON LAND CO. 


When writing to advertisers pleas 
mention The Iron Trade Review. : 





13,000 Acres of Mineral Land. 
Situated on the Mesabi and Vermilion irc 
ranges in Minnesota. 


FOR SALE OR LEASE. | 


on favorable terms. Correspondence solicited |) ™ 


Address, P, BRONSON, Seo’y | 
Ishpeming, Mich. 














A large and growing circulation among 
machine shop and foundry firms has 


THE IRON TRADE REVIEW. 





ECLIPSE 
Pneumatic Hammers and Drilk | 
Most Efficient and durabk Prices Right. 


W. J. SCHAEFER & CO., 
33 Barclay St., New York City. 
Send for Catalogue. 





SPECIAL MACHINERY 


‘THE AVERY STAMPING CO., Cleveland, 0. | 


IRON CASTINGS. 


Estimates made from draw Working dra, | ¢ 
} 


ings prepared, 


WHEELING MOLD AND FOUNDRY CO., 
WHEELING, W. Va. 
Pittsburg Office, 717 Park Bidg ; 


Pressed Metal Work 
Light and Heavy Plates Cut to Shape. 
Washers and Felloe Plates. 


Sole Mfrs. of “NEVER-BREAK”’ Goods. 
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Bickford 
Lakeport, 
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